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The c o n t i n u e d demand f o r i n c r e a s e d c a p a c i t y t o c a r r y l a r g e r 
volumes of t r a f f i c a t h i g h e r s p e e d s and i n g r e a t e r s a f e t y on t h e e x i s t ­
i n g and f u t u r e highway n e t w o r k , e m p h a s i z e s t h e need f o r improved 
communica t ions f o r t r a f f i c c o n t r o l and r e g u l a t i o n so a s t o e x p e d i t e 
v e h i c u l a r t r a f f i c on o u r r o a d and s t r e e t s y s t e m . A r e l i a b l e communica­
t i o n s y s t e m , p r o v i d i n g g u i d a n c e , w a r n i n g and r e g u l a t o r y i n f o r m a t i o n 
u n d e r a l l t h e h i g h l y v a r i e d p h y s i c a l c o n d i t i o n s of ou r h i g h w a y s , c o u l d 
be composed of a s i n g l e communica t ion s y s t e m . However, i t a p p e a r s more 
l i k e l y t h a t s e v e r a l s u b s y s t e m s o r modes of c o m m u n i c a t i o n s , w i t h each 
s u b s y s t e m p r o v i d i n g s p e c i a l i z e d f u n c t i o n s o r a d a p t a t i o n s , may be 
d e v e l o p e d and c o o r d i n a t e d t o p r o v i d e a r e l i a b l e o v e r a l l s y s t e m . 
P u r p o s e 
The o b j e c t i v e s of t h i s r e s e a r c h p r o j e c t can be summarized a s 
f o l l o w s : 
The p r i m a r y o b j e c t i v e was t o e v a l u a t e t h e e f f e c t i v e n e s s o f t h e 
r o a d s i d e r a d i o communica t ion sys tem on t h e d e c i s i o n - m a k i n g p r o c e s s of 
t h e d r i v e r a s r e l a t e d t o h i s e x e c u t i o n of a t r a f f i c m a n e u v e r , such a s 
a merg ing o r d i v e r g i n g maneuver from a f reeway t r a f f i c s t r e a m , and t o 
e v a l u a t e t h e e f f e c t of t h e d r i v e r ' s d e c i s i o n p r o c e s s r e l a t i v e t o h i s 
f a m i l i a r i z a t i o n w i t h t h e p h y s i c a l c o n f i g u r a t i o n and t r a f f i c c o n d i t i o n s 
of t h e highway f a c i l i t y . 
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A s e c o n d a r y o b j e c t i v e was t o e v a l u a t e t h e e f f e c t i v e n e s s of r o a d ­
s i d e r a d i o communica t ions a s a w a r n i n g and i n f o r m a t i o n a l d e v i c e on a 
f reeway s y s t e m i n an u r b a n e n v i r o n m e n t . 
To a c c o m p l i s h t h e o b j e c t i v e s an e x p e r i m e n t , i n v o l v i n g a s e r i e s 
of i n d i v i d u a l t e s t s , was d e s i g n e d . For t h e p r i m a r y e x p e r i m e n t f i v e 
d i f f e r e n t t e s t c o n d i t i o n s were d e v e l o p e d , each w i t h d i f f e r e n t combina ­
t i o n s of v i s u a l and a u d i o g u i d a n c e i n f o r m a t i o n t o be p r o v i d e d a t a 
s p e c i f i c f r eeway e x i t r amp . T e s t v e h i c l e s p e e d s and p l a c e m e n t s were 
measured a t v a r i o u s p o s i t i o n s a l o n g t h e h ighway t o d e t e r m i n e d i f f e r e n c e s 
be tween d r i v e r p e r f o r m a n c e s i n t h e e x e c u t i o n of a d i v e r g i n g maneuver from 
t h e f r eeway u n d e r t h e d i f f e r e n t t e s t c o n d i t i o n s . Each of t h e f i v e t e s t s 
were r e p e a t e d t h r e e t i m e s w i t h t h e same t e s t d r i v e r s t o a l l o w t h e e v a l u ­
a t i o n of t h e e f f e c t o f d r i v e r f a m i l i a r i z a t i o n w i t h t h e p h y s i c a l c h a r a c ­
t e r i s t i c s and t r a f f i c c o n d i t i o n s of t h e highway f a c i l i t y . 
A s e c o n d a r y e x p e r i m e n t was c o n d u c t e d c o n c u r r e n t l y w i t h t h e p r i m a r y 
one and c o n s i s t e d of p r o v i d i n g t e s t d r i v e r s w i t h a u d i o messages concern ing 
s i m u l a t e d r o a d s i d e a c t i v i t i e s f o r which t h e p r o v i s i o n of r o a d s i d e w a r n i n g 
s i g n s i s f r e q u e n t l y i m p r a c t i c a l . A t e s t i n v o l v i n g t h e b r o a d c a s t i n g of 
g e n e r a l r o u t e i n f o r m a t i o n was i n c l u d e d i n t h i s e x p e r i m e n t . The s e c o n d a r y 
e x p e r i m e n t was of major i m p o r t a n c e a l s o i n " s c r e e n i n g " o r " m a s k i n g " from 
t h e p a r t i c i p a t i n g t e s t s u b j e c t s t h e p r o j e c t o b j e c t i v e of t h e p r i m a r y 
e x p e r i m e n t . 
Review of P r e v i o u s R e s e a r c h 
P r i o r t o t h e r e s e a r c h i n r o a d s i d e r a d i o communica t ions c o n d u c t e d 
i n 1963 a t t h e Expe r imen t S t a t i o n of t h e G e o r g i a I n s t i t u t e of Tech-
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n o l o g y , r e s e a r c h r e g a r d i n g t h i s mode of communica t ion was v e r y l i m i t e d 
and was n o t o r g a n i z e d o r c o n t r o l l e d e x p e r i m e n t a l r e s e a r c h t o e v a l u a t e 
r a d i o communica t ion a s p a r t of a comprehens ive highway communica t ion 
s y s t e m . 
The r e s e a r c h c o n d u c t e d a t t h e G e o r g i a I n s t i t u t e of Technology i n 
1 9 6 3 , r e f e r r e d t o a b o v e , i s b r i e f l y summarized h e r e . Random sample s of 
t e s t v e h i c l e s from t h e g e n e r a l m o t o r i n g p u b l i c were s e l e c t e d a t a p o i n t 
a l o n g a r u r a l f r e e w a y . These v e h i c l e s were e q u i p p e d w i t h r a d i o r e c e i v e r s 
and t h e d r i v e r s r e c e i v e d a u d i o i n f o r m a t i o n on a c c i d e n t s , t y p i c a l highway 
m a i n t e n a n c e a c t i v i t i e s , and r o u t e i n f o r m a t i o n , w h i l e t r a v e l i n g t h r o u g h 
a t e s t s e c t i o n . Data on t r a f f i c f low were c o l l e c t e d by t h e u s e of t i m e -
l a p s e p h o t o g r a p h y and i n a d d i t i o n t e s t v e h i c l e o p e r a t o r s were i n t e r v i e w e d 
a t t h e end of t h e t e s t s e c t i o n . 
R e s u l t s o f t h e e x p e r i m e n t s showed t h a t r a d i o communica t ion i s an 
e f f e c t i v e d e v i c e f o r c o n t r o l l i n g v e h i c l e s p e e d i n h a z a r d o u s a r e a s a s 
i n d i c a t e d by s i g n i f i c a n t d i f f e r e n c e s i n s p e e d s be tween t e s t and c o n t r o l 
v e h i c l e s a t l o c a t i o n s o f p o t e n t i a l h a z a r d a l o n g t h e t e s t s e c t i o n . The 
i n t e r v i e w d a t a r e v e a l e d t h a t m o t o r i s t s c o n s i d e r e d r a d i o communica t ion a 
u s e f u l d e v i c e and t h a t i t s h o u l d be u s e d i n a v a r i e t y of s i t u a t i o n s p r o ­
v i d i n g v a r i o u s t y p e s of i n f o r m a t i o n . D r i v e r a c c e p t a n c e of t h i s s y s t e m 
of communica t ion was i n d i c a t e d by t h e amounts d r i v e r s were w i l l i n g t o 
pay f o r a r e c e i v e r c a p a b l e of r e c e i v i n g such r o a d s i d e b r o a d c a s t s , b a s e d 
on t h e a s s u m p t i o n t h a t t h i s r e c e i v e r would be c o n s t r u c t e d a s an i n t e g r a l 
p a r t of t h e u s u a l c a r r a d i o and would work a u t o m a t i c a l l y w h e t h e r h i s 
» 
Numbers r e f e r t o r e f e r e n c e s l i s t e d i n t h e B i b l i o g r a p h y . 
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r a d i o was on o r o f f and c o u l d be u sed on a l l of t h e major s t a t e h ighways 
Over 75 p e r c e n t of t h e d r i v e r s i n each of t h e f o u r t e s t s c o n d u c t e d were 
w i l l i n g t o i n v e s t from f i f t e e n t o t h i r t y d o l l a r s i n such a r a d i o s y s t e m . 
C o n s i d e r i n g a l l f o u r t e s t s t o g e t h e r a p p r o x i m a t e l y 92 p e r c e n t o f t h e 
d r i v e r s i n d i c a t e d t h e y would be w i l l i n g t o p u r c h a s e such a s y s t e m . 
5 
F i g u r e 1 . A t l a n t a Freeway Sys tem and L o c a t i o n of S tudy A r e a . 
6 
CHAPTER I I 
DATA COLLECTION 
Study S i t e 
The o b j e c t i v e s of t h e r e s e a r c h r e q u i r e d a s t u d y s i t e which met 
t h e f o l l o w i n g b a s i c c o n d i t i o n s : o n e , t h a t t h e f a c i l i t y r e f l e c t e d 
t y p i c a l p r e s e n t day f reeway d e s i g n , and t w o , t h a t t r a f f i c volumes on 
t h e f a c i l i t y and t h e e x i t ramp were s u f f i c i e n t t o p r e s e n t a r e a l t r a f f i c 
s i t u a t i o n b u t n o t of a m a g n i t u d e t o p r o d u c e c o n g e s t i o n o r s e v e r e l i m i t a ­
t i o n s on i n d i v i d u a l f reedom of m a n e u v e r a b i l i t y . 
The s e v e r a l f r eeways i n t h e A t l a n t a m e t r o p o l i t a n a r e a were 
e v a l u a t e d . A s e c t i o n of t h e Nor thwes t f r e e w a y , d e s i g n a t e d I n t e r s t a t e 
Route 7 5 , w i t h i n t h e Urban l i m i t s of t h e c i t y of A t l a n t a was s e l e c t e d 
a s t h e l o c a l e f o r c o n d u c t i n g t h e p r o p o s e d e x p e r i m e n t . F i g u r e 1 shows 
t h e e x i s t i n g f reeway s y s t e m s i n t h e A t l a n t a a r e a and t h e l o c a t i o n of 
t h e s t u d y s i t e . 
S e c t i o n s of t h e N o r t h e a s t and E a s t f r e e w a y s u n d e r c o n s i d e r a t i o n 
a s p o s s i b l e s i t e s were r e j e c t e d on t h e b a s i s of e x c e s s i v e t r a f f i c 
v o l u m e s , g e o m e t r i c c h a r a c t e r i s t i c s and p r o b l e m s of c o n v e n i e n t a c c e s s i ­
b i l i t y f o r a m a j o r i t y of t h e t e s t s u b j e c t s . 
The s t u d y s e c t i o n of t h e Nor thwes t Freeway s e l e c t e d f o r t h e 
p u r p o s e of c o n d u c t i n g t h e e x p e r i m e n t i s a p p r o x i m a t e l y f o u r m i l e s i n 
l e n g t h and e x t e n d s from t h e j u n c t i o n of t h e Nor th and N o r t h e a s t F r e e ­
ways i n a n o r t h w e s t e r l y d i r e c t i o n . Three i n t e r c h a n g e s a r e l o c a t e d 
DIRECTION OF TRAVEL 
OF TEST SUBJECTS 
DURING EXPERIMENT 
F i g u r e 2 . G e n e r a l C o n f i g u r a t i o n of t h e Moores M i l l Road I n t e r c h a n g e . 
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w i t h i n t h e l i m i t s of t h e s t u d y a r e a , two of w h i c h , N o r t h s i d e • D r i v e and 
Moores M i l l Road, a r e m o d i f i c a t i o n s of t h e s t a n d a r d c l o v e r - l e a f t y p e , 
and t h e t h i r d a t Howell M i l l Road i s of t h e diamond t y p e d e s i g n . The 
e x i t t e r m i n a l s e l e c t e d f o r t h e p u r p o s e of t h e p r i m a r y e x p e r i m e n t was 
l o c a t e d a t t h e Moores M i l l Road i n t e r c h a n g e . The g e n e r a l c o n f i g u r a t i o n 
of t h i s i n t e r c h a n g e i s shown i n F i g u r e 2 . 
The N o r t h w e s t f reeway i n t h e s t u d y a r e a was d e s i g n e d i n 1952 and 
a s a r e s u l t c e r t a i n g e o m e t r i c f e a t u r e s o f t h e f a c i l i t y a r e below t h e 
p r e s e n t day u r b a n f reeway d e s i g n s t a n d a r d s . These d i f f e r e n c e s i n g e o ­
m e t r i e s c o n s i s t e s s e n t i a l l y of s h o u l d e r w i d t h s and t y p e , median w i d t h 
and c u r b t y p e , and t h e l e n g t h s and c o n f i g u r a t i o n of t h e e x i t r a m p s . 
Thus t h e two 1 2 - f e e t wide c o n c r e t e t r a v e l l a n e s p r o v i d e d in- each d i r e c ­
t i o n on t h e f reeway i n t h e t e s t s e c t i o n a r e s e p a r a t e d by a 1 5 - f e e t w i d e , 
r a i s e d , t u r f m e d i a n , w h e r e a s p r e s e n t d e s i g n s t a n d a r d s recommend a minimum 
w i d t h of 20 f e e t f o r r a i s e d m e d i a n s . S i m i l a r l y , p r e s e n t s t a n d a r d s r ecom­
mend a m o u n t a b l e c u r b , a l o n g t h e r a i s e d m e d i a n , s e t back from t h e edge 
of t h e t r a v e l l a n e t o p r o v i d e a f o u r - f e e t wide o f f s e t o r s h o u l d e r a l o n g 
t h e m e d i a n . On t h e t e s t s e c t i o n b a r r i e r t y p e c u r b s a r e u s e d w i t h a 
t w o - f e e t g u t t e r s e c t i o n be tween t h e f a c e of t h e c u r b and t h e edge of 
t h e t r a v e l l a n e . The s h o u l d e r s a r e o f t h e t u r f t y p e and o f v a r i a b l e 
w i d t h , and d i d n o t meet p r e s e n t day d e s i g n r e q u i r e m e n t s of a minimum of 
t e n - f e e t wide u s a b l e s h o u l d e r . 
The d i f f e r e n c e s be tween t h e e x i t t e r m i n a l a t t h e Moores M i l l 
Road i n t e r c h a n g e and p r e s e n t d e s i g n s t a n d a r d s c o n s i s t s b a s i c a l l y of 
d i f f e r e n c e s i n d e c e l e r a t i o n l a n e l e n g t h s and d i f f e r e n t p o i n t s a t which 
t h e c u r v a t u r e of t h e e x i t ramp b e g i n s . P r e s e n t d e s i g n s t a n d a r d s 
F i g u r e 3 . Layout of t h e Moores M i l l Road E x i t T e r m i n a l . 
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recommend f u l l w i d t h d e c e l e r a t i o n l a n e s of 400 f e e t minimum l e n g t h s w i t h 
a c u r v a t u r e i n t h e d e c e l e r a t i o n l a n e , n o t e x c e e d i n g 1 ° , t o a l l o w c o m p l e t e 
s e p a r a t i o n of t h e e x i t ramp from t h e t h r o u g h t r a v e l l a n e s b e f o r e t h e b e ­
g i n n i n g of t h e h i g h d e g r e e of c u r v a t u r e of t h e e x i t r amp. The f u l l length 
of t h e t o t a l d e c e l e r a t i o n s e c t i o n a t t h e Moores M i l l Road e x i t i s 500 
f e e t . Both t h e t a p e r e d s e c t i o n and t h e f u l l 1 2 - f e e t w i d t h d e c e l e r a t i o n 
l a n e measure 250 f e e t e a c h . The c u r v a t u r e of t h e e x i t r a m p , 15 5 f e e t 
c e n t e r l i n e r a d i u s , commences a t a p o i n t 100 f e e t i n advance of t h e g o r e 
where t h e e x i t ramp s e p a r a t e s from t h e t h r o u g h t r a v e l l a n e s . D e t a i l s of 
t h e c o n f i g u r a t i o n of t h e d e c e l e r a t i o n l a n e and e x i t ramp a r e shown i n 
F i g u r e 3 . 
A da rk p igment i n t h e c o n c r e t e pavement of t h e d e c e l e r a t i o n l a n e 
and t a p e r e d s e c t i o n p r o v i d e s a v i s u a l c o n t r a s t be tween t h e l a t t e r and 
t h e t h r o u g h t r a v e l l a n e s . The g r a d i e n t of t h e n o r t h b o u n d l a n e s approach­
i n g t h e Moores M i l l Road i n t e r c h a n g e i s + 3 . 5 p e r c e n t . 
T r a f f i c d a t a on t h e Nor thwes t Freeway o b t a i n e d a t a c o u n t i n g 
s t a t i o n s o u t h of N o r t h s i d e Dr ive showed an a v e r a g e d a i l y t o t a l t r a f f i c 
volume of 4 7 , 3 5 0 v e h i c l e s , b a s e d on r e c e n t s e v e n - d a y , 2 4 - h o u r c o u n t s . 
The t o t a l a v e r a g e h o u r l y t r a f f i c volume be tween 9 AM and 4 PM i n t h e 
n o r t h b o u n d l a n e s was 1,300 v e h i c l e s p e r h o u r . 
T r a f f i c volumes r e c o r d e d on t h e e x i t ramp a t Moores M i l l Road 
d u r i n g t h e c o n d u c t of t h e e x p e r i m e n t showed an a v e r a g e h o u r l y volume 
of 150 v e h i c l e s d u r i n g t h e p e r i o d from 9 AM t o 4 PM. 
F i g u r e 4 . Hy-Com R e c e i v e r Mounted on Trunk L id of an A u t o m o b i l e . 
c a t i o n o f p r o p e r r e c o r d e r o p e r a t i o n . I n t h e t r a n s m i t t e r t h e 1 2 . 1 KC 
c a r r i e r i s a m p l i t u d e m o d u l a t e d . S u p r e s s i o n f i l t e r s t h e n remove t h e 
c a r r i e r and t h e lower s i d e b a n d s and d e l i v e r t h e u p p e r s i d e b a n d s t o 
t h e power o u t p u t s t a g e which e n e r g i z e s a l o o p a n t e n n a . The l o o p 
a n t e n n a e s t a b l i s h e s an i n d u c t i v e f i e l d which can be s e n s e d by t h e 
r e c e i v e r a n t e n n a a s i t p a s s e s t h e l o o p . To a v o i d c o n f u s i o n by h a v i n g 
a sou thbound d r i v e r r e c e i v i n g a message i n t e n d e d f o r a n o r t h b o u n d 
g u r e 5 . I n s i d e View of T r a n s m i t t e r C a b i n e t . 
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Equipment and I n s t r u m e n t a t i o n 
Delco Radio "Hy-Com" 
The sys t em i s d e s i g n e d t o p r o v i d e communica t ions from t h e r o a d ­
s i d e t o t h e d r i v e r and c o n s i s t s of a c a r mounted r e c e i v e r and r o a d s i d e 
t r a n s m i t t e r . The r e c e i v e r i s e n c a s e d i n a p l a s t i c h o u s i n g and h a s t h r e e 
c i r c u l a r magne t s which h o l d t h e u n i t i n p l a c e on t h e t r u n k l i d of a c a r . 
A r u b b e r - c o a t e d s a f e t y hook a t t a c h e d t o t h e r e c e i v e r i s p l a c e d i n t h e 
c r a c k be tween t h e t r u n k l i d and body of t h e a u t o m o b i l e . The s p e a k e r i s 
c a b l e c o n n e c t e d t o t h e r e c e i v e r and can be mounted on t h e s u n v i s o r o r 
i n s i d e body t r i m of t h e c a r w i t h a s p r i n g c l i p . The r e c e i v i n g u n i t i s 
powered by f o u r 1-1 /2 v o l t p e n l i g h t b a t t e r i e s which p r o v i d e f o r a p p r o x i ­
m a t e l y 100 h o u r s of c o n t i n u o u s o p e r a t i o n . F i g u r e 4 shows a r e c e i v e r 
mounted on t h e t r u n k l i d of an a u t o m o b i l e . 
The t r a n s m i t t i n g s y s t e m c o n s i s t s of a t r a n s m i t t e r c a b i n e t and 
two l o o p a n t e n n a e which a r e p l a c e d on t h e s h o u l d e r . The t r a n s m i t t e r 
c a b i n e t i s w a t e r t i g h t and can be s e t up a t any r e q u i r e d p o i n t a l o n g 
t h e s i d e of h ighway . The c a b i n e t c o n t a i n s t h e message r e p e a t e r and 
a s s o c i a t e d t r a n s m i t t i n g equ ipmen t and two 1 2 - v o l t w e t - c e l l b a t t e r i e s 
f o r a power s u p p l y . An i n s i d e view of t h e t r a n s m i t t e r c a b i n e t i s 
shown i n F i g u r e 5 . 
The t r a n s m i t t e r sys t em i s a s i n g l e s i d e b a n d , s u p p r e s s e d c a r r i e r , 
one-way communica t ion l i n k . Audio i n f o r m a t i o n t o be t r a n s m i t t e d i s 
r e c o r d e d on a m a g n e t i c drum i n t h e r e p e a t e r . The r e p e a t e r r e c o r d s 
messages of any d u r a t i o n up t o t e n s e c o n d s and w i l l a u t o m a t i c a l l y 
r e p e a t t hem. A h a n d s e t , l o c a t e d i n t h e t r a n s m i t t e r c a b i n e t , s e r v e s 
as a m ic rophone t o p e r m i t r e c o r d i n g and a s a r e c e i v e r t o a l l o w v e r i f i -
Ik 
F i g u r e 6 . T y p i c a l T r a n s m i t t e r and Antenna I n s t a l l a t i o n . 
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m o t o r i s t , an a d d i t i o n a l t r i g g e r f e a t u r e h a s been i n c o r p o r a t e d i n t o t h e 
s y s t e m . T h i s f e a t u r e c o n s i s t s of a 1 2 . 1 KC t r i g g e r t r a n s m i t t e r and i t s 
a s s o c i a t e d t r i g g e r a n t e n n a . As t h e r e c e i v e r mounted on t h e a p p r o a c h i n g 
a u t o m o b i l e e n t e r s t h e i n d u c t i o n f i e l d of t h e t r i g g e r l o o p a n t e n n a , 
which i s p o s i t i o n e d on t h e h ighway s h o u l d e r j u s t i n advance of t h e 
t r a n s m i t t e r , a t r i g g e r c i r c u i t i n t h e r e c e i v e r i s a c t i v a t e d which 
e n e r g i z e s t h e a u d i o s t a g e s of t h e r e c e i v e r . A t i m e d e l a y h o l d s t h e 
a u d i o s e c t i o n i n t h e " o n " p o s i t i o n t o p e r m i t t h e a u t o m o b i l e t o r e a c h 
t h e i n f o r m a t i o n a n t e n n a which i s p o s i t i o n e d j u s t beyond t h e t r a n s m i t t e r . 
As t h e r e c e i v e r e n t e r s t h e f i e l d of t h e i n f o r m a t i o n a n t e n n a i t s e n s e s 
t h e i n f o r m a t i o n s i g n a l and p r o v i d e s an a u d i b l e message t o t h e d r i v e r . 
F i g u r e 6 shows a t y p i c a l t r a n s m i t t e r and a n t e n n a i n s t a l l a t i o n . 
T r a f f i c A n a l y z e r 
To c o l l e c t d a t a on v e h i c l e s p e e d s and p l a c e m e n t s a t v a r i o u s l o c a ­
t i o n s a l o n g t h e d e c e l e r a t i o n l a n e and o f f - r a m p a t t h e Moores M i l l Road 
i n t e r c h a n g e , t h e Bureau of P u b l i c Roads T r a f f i c A n a l y z e r was u s e d . 
The T r a f f i c A n a l y z e r i s a m o b i l e u n i t c o n t a i n i n g an a s semb ly of 
equ ipmen t which p r o v i d e s a u t o m a t i c d i g i t a l r e c o r d i n g of speed and 
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l a t e r a l p l a c e m e n t d a t a a t s e v e r a l p o s i t i o n s on a h ighway . The e q u i p ­
ment e s s e n t i a l l y c o n s i s t s of f o u r a d d i n g machine r e c o r d e r s w i t h specia l ly 
d e s i g n e d s o l e n o i d s mounted ove r t h e k e y s , a d i g i t a l t i m e r t o i n d i c a t e 
t h e t i m e of day f o r each r e c o r d i n g , and a s p e e d t i m i n g d e v i c e . The 
speed and p l a c e m e n t d e t e c t o r s p l a c e d on t h e highway pavement a r e t h e 
u s u a l two p n e u m a t i c t u b e s and a s e r i e s of e l e c t r i c a l c o n t a c t s t r i p s , 
r e s p e c t i v e l y . The s e q u e n c e of o p e r a t i o n i s i n i t i a t e d by a v e h i c l e 
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CODE NUMBER TO INDICATE 
TYPE OF VEHICLE 
CODE NUMBER TO INDICATE TEST 
VEHICLE AND SEX OF DRIVER 
TIME IN HUNDREDS OF A SECOND FOR 
VEHICLE TO TRAVERSE TRAP DISTANCE 
LATERAL VEHICLE PLACEMENT 
(WHEEL PATH OF THE VEHICLE) 
TIME OF DAY IN TEN THOUSANDTHS OF AN HOUR 
F i g u r e 8 . T y p i c a l T r a f f i c A n a l y z e r P r i n t e d Tape O u t p u t . 
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t h e s p e e d m e t e r t i m e r and a c t i v a t e s t h e p l a c e m e n t d e t e c t o r f o r t h a t l o c a ­
t i o n . As t h e f r o n t whee l s of t h e v e h i c l e p a s s o v e r t h e p l a c e m e n t 
d e t e c t o r t h e a p p r o p r i a t e s o l e n o i d s a r e a c t u a t e d and t h e i n f o r m a t i o n i s 
i m m e d i a t e l y e n t e r e d i n t h e a d d i n g machine r e c o r d e r . When t h e f r o n t 
whee l s o f t h e v e h i c l e p a s s o v e r t h e second t u b e of t h e speed d e t e c t o r , 
t h e s p e e d m e t e r r e a d i n g i n u n i t s of o n e - h u n d r e d t h s of a s econd i s e n t e r e d 
on t h e r e c o r d e r , t h e r e a d i n g of t h e d i g i t a l t i m e r i n t e n - t h o u s a n d t h s of 
an h o u r i s t r a n s f e r r e d t o t h e r e c o r d e r , and a c o n t r o l s i g n a l c a u s e s t h e 
a d d i n g machine t o p r i n t t h e s e d a t a . A t y p i c a l l a y o u t of speed and p l ace ­
ment d e t e c t o r s i s shown i n F i g u r e 7 , and a s e c t i o n of a t y p i c a l p r i n t e d 
t a p e o u t p u t i s shown i n F i g u r e 8 . 
As i n d i c a t e d i n t h e l a t t e r f i g u r e , t h e l a s t two columns on t h e 
p r i n t e d t a p e a r e u s e d f o r v e h i c l e t y p e c o d i n g p u r p o s e s . T h i s c o d i n g 
of v e h i c l e t y p e s i s p e r f o r m e d m a n u a l l y and r e q u i r e s an o p e r a t o r a t each 
r e c o r d e r t o o b s e r v e and c l a s s i f y each v e h i c l e , and d e p r e s s t h e a p p r o ­
p r i a t e code d i g i t . 
Camera Equipment 
T i m e - l a p s e mot ion p h o t o g r a p h y was used t o c o l l e c t i n f o r m a t i o n on 
v e h i c l e o p e r a t i n g c h a r a c t e r i s t i c s a t t h r e e p o s i t i o n s a l o n g t h e t e s t 
s e c t i o n . The camera equ ipmen t u s e d f o r t h i s p u r p o s e were Bolex 16mm 
movie cameras d r i v e n by 1 1 0 - v o l t AC s y n c h r o n o u s m o t o r s a t a r a t e of 100 
f rames p e r m i n u t e . The f u n c t i o n of t h e s y n c h r o n o u s motor d r i v e a t each 
camera was t o p r o v i d e a c o n s t a n t and a c c u r a t e r a t e of f i l m e x p o s u r e . 
Power was p r o v i d e d e i t h e r by employ ing 1 2 - v o l t h e a v y - d u t y b a t t e r i e s 
and v i b r a t o r - t y p e c o n v e r t e r s , o r from o v e r h e a d s t r e e t s e r v i c e l i n e s 
where f e a s i b l e . 
R a n d o m R d 
E X I T 1 M I L E 
F i g u r e 9 ( a ) . Advance I n f o r m a t i o n S i g n . 
— . 
R a n d o m R d 
F i g u r e 9 (t>). E x i t D i r e c t i o n S i g n . 
I  
E X I T 
F i g u r e 9 ( c ) . Core S i g n . 
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The camera s h u t t e r speed u s e d was 1/15 of a s e c o n d . Kodachrome 
I I c o l o r f i l m was used t o a l l o w i d e n t i f i c a t i o n of t h e t e s t v e h i c l e s which 
were p r o v i d e d w i t h b r i g h t r e d bumper s t i c k e r s . 
Highway S i g n s 
To n e g a t e a s much a s p o s s i b l e t h e t e s t s u b j e c t s ' s p e c i f i c advance 
knowledge r e g a r d i n g t h e e x a c t l o c a t i o n and c h a r a c t e r i s t i c s of t h e f r e e ­
way e x i t a t Moores M i l l Road, t h i s i n t e r c h a n g e was renamed "Random Road" 
f o r p u r p o s e s of t h e e x p e r i m e n t . 
Highway i n f o r m a t i o n s i g n s , a p p r o a c h i n g w i t h i n p r a c t i c a l l i m i t s 
f r eeway s i g n i n g s t a n d a r d s were c o n s t r u c t e d of 3 / 4 - i n c h p lywood. The 
advance g u i d e s i g n and t h e e x i t d i r e c t i o n s i g n were e i g h t f e e t by f o u r 
f e e t , and t h e go re s i g n was f i v e f e e t by f o u r f e e t . To a v o i d undue 
i n t e r f e r e n c e w i t h , and c o n f u s i o n t o no rma l t r a f f i c , t h e s e s i g n s c o n ­
s i s t e d of a b l a c k l e g e n d on a w h i t e background a s opposed t o t h e s t a n d a r d 
w h i t e l e g e n d on a g r e e n b a c k g r o u n d . The s t a n d a r d f r eeway s i g n s c a r r y i n g 
t h e Moores M i l l Road l e g e n d s were l e f t u n a l t e r e d d u r i n g t h e c o n d u c t of 
t h e e x p e r i m e n t . The "Random Road" s i g n s were e r e c t e d i n each i n s t a n c e 
i n advance of t h e s t a n d a r d f reeway s i g n s . The g o r e s i g n used i n t h e 
e x p e r i m e n t was p l a c e d d i r e c t l y o v e r , and e n t i r e l y o b s c u r e d t h e s t a n d a r d 
f r eeway g o r e s i g n . P h o t o g r a p h s of t h e t h r e e h ighway s i g n s u s e d i n t h e 
e x p e r i m e n t a r e shown i n F i g u r e 9. 
The e i g h t by f o u r f e e t s i g n s were mounted on two f o u r - i n c h s q u a r e 
wooden p o s t s . A o n e - i n c h wide s t e e l c h a n n e l was a f f i x e d t r a n s v e r s e t o 
t h e p o s t s t o h o l d t h e bo t tom of t h e s i g n . Two b o l t s a n c h o r e d t h e t o p of 
of t h e s i g n t o t h e p o s t s and p r o v i d e d a s t u r d y m o u n t i n g . T h i s t y p e of 
moun t ing a l l o w e d r a p i d a l t e r i n g of t h e t e s t c o n d i t i o n s , i . e . , t h e amount 
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of g u i d a n c e i n f o r m a t i o n p r o v i d e d , s i n c e e r e c t i o n o r demount ing of any one 
s i g n c o u l d be a c c o m p l i s h e d i n a m a t t e r of m i n u t e s . 
C i t i z e n Band Radio 
The a r e a from which t h e t e s t s u b j e c t s were d i s p a t c h e d , t h e t r a f f i c 
a n a l y z e r , t h e t h r e e camera p o s i t i o n s and t h r e e m o b i l e p a t r o l u n i t s were 
l i n k e d t o g e t h e r w i t h s e v e r a l C i t i z e n Band and U .H .F . r a d i o u n i t s . These 
c h a n n e l s of communica t ion be tween p r o j e c t p e r s o n n e l a t t h e v a r i o u s l o c a ­
t i o n s p r o v i d e d a h i g h d e g r e e of c o o r d i n a t i o n and e f f i c i e n c y i n t h e 
g e n e r a l p e r f o r m a n c e of t h e e x p e r i m e n t . 
P r o c e d u r e of t h e S tudy 
The e x p e r i m e n t c o n s i s t e d of two ma jo r p a r t s . The p r i m a r y e x p e r i ­
ment was d e v o t e d t o t h e e v a l u a t i o n of r a d i o communica t ions a s an effective 
a i d t o t h e m o t o r i s t i n p e r f o r m i n g a d i v e r g i n g maneuver from a f r eeway 
t r a f f i c s t r e a m . A s e c o n d a r y e x p e r i m e n t , c o n d u c t e d c o n c u r r e n t l y w i t h 
t h e p r i m a r y , pe r fo rmed a d u a l f u n c t i o n . F i r s t , i t was t o p r o v i d e an 
e v a l u a t i o n of t h e e f f e c t i v e n e s s of r o a d s i d e r a d i o communica t ion a s a 
g e n e r a l i n f o r m a t i o n a l d e v i c e i n an u r b a n e n v i r o n m e n t . Second , i t was t o 
p r o v i d e a " s c r e e n " f o r c o n c e a l i n g from t h e p a r t i c i p a t i n g t e s t s u b j e c t s 
t h e i m p o r t a n c e of t h e p r i m a r y e x p e r i m e n t . T h u s , t h e p r o v i s i o n of r a d i o 
messages and s i m u l a t e d r o a d s i d e a c t i v i t i e s on t h e t e s t s e c t i o n i n advance 
of t h e l o c a t i o n where t h e d i v e r g i n g maneuver was t o t a k e p l a c e , was 
e s t i m a t e d t o c r e a t e a d e q u a t e d i v e r s i o n of emphas i s on t h e p a r t of t h e 
t e s t s u b j e c t s t o r e s u l t i n a more normal d r i v i n g p e r f o r m a n c e d u r i n g t h e 
e x i t maneuver . F i g u r e 10 shows t h e l i m i t s of t h e t e s t s e c t i o n s of t h e 
p r i m a r y and s e c o n d a r y e x p e r i m e n t s and t h e l o c a t i o n of t h e s t a g i n g a r e a 
from which p o i n t t h e t e s t s u b j e c t s d e p a r t e d f o r each t r i p . 
F i g u r e 1 0 . T e s t Route Showing L i m i t s of P r i m a r y and S e c o n d a r y 
E x p e r i m e n t s . 
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F i g u r e 1 1 . T r a n s m i t t e r , Camera, and S ign L o c a t i o n s Along t h e T e s t 
S e c t i o n . 
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P r i m a r y E x p e r i m e n t 
The p r i m a r y e x p e r i m e n t c o n s i s t e d of f i v e s e p a r a t e t e s t s , w i t h 
each t e s t r e p e a t e d t h r e e t i m e s . The d i f f e r e n c e s among t h e f i v e t e s t s 
c o n s i s t e d of v a r y i n g d e g r e e s of advance and e x i t i n f o r m a t i o n p r o v i d e d 
and t h e u se of d i f f e r e n t modes o r c o m b i n a t i o n s of modes of c o n v e y i n g t h i s 
i n f o r m a t i o n . The c o n d i t i o n s employed d u r i n g t h e f i v e t e s t s a r e l i s t e d in 
T a b l e 1 . In t h i s t a b u l a t i o n , v i s u a l i n f o r m a t i o n r e f e r s t o t h e u s e of 
h ighway s i g n i n g and a u d i o i n f o r m a t i o n r e f e r s t o t h e u s e of r o a d s i d e r a d i o 
c o m m u n i c a t i o n . The advance i n f o r m a t i o n was p r o v i d e d a t a d i s t a n c e of 
a p p r o x i m a t e l y one m i l e i n advance o f t h e Moores M i l l Road (Random Road) 
e x i t . The v i s u a l e x i t i n f o r m a t i o n was p r o v i d e d n e a r t h e b e g i n n i n g of 
t h e t a p e r e d s e c t i o n of t h e d e c e l e r a t i o n l a n e and a t t h e g o r e . The t r a n s ­
m i t t e r and 8 0 0 - f e e t l o n g i n f o r m a t i o n a n t e n n a n e a r t h e e x i t p r o v i d e d 
a u d i o e x i t i n f o r m a t i o n i n t h i s a r e a from a p o i n t 400 f e e t i n advance of 
t h e d e c e l e r a t i o n l a n e t o w i t h i n 100 f e e t of t h e b e g i n n i n g of t h e e x i t 
r amp. The l o c a t i o n s of t h e t r a n s m i t t e r s and highway s i g n s a r e shown i n 
F i g u r e 1 1 . 
Seconda ry E x p e r i m e n t 
The s e c o n d a r y e x p e r i m e n t c o n s i s t e d of p r o v i d i n g a u d i o r o a d s i d e 
m e s s a g e s r e g a r d i n g s i m u l a t e d r o a d s i d e a c t i v i t i e s on t h e t e s t s e c t i o n . 
Th ree d i f f e r e n t t e s t c o n d i t i o n s were u s e d i n t h e e x p e r i m e n t : g r a s s 
c u t t i n g on t h e highway s h o u l d e r , t h e p o s i t i o n i n g of a d i s a b l e d v e h i c l e 
on t h e s h o u l d e r a d j a c e n t t o t h e o u t s i d e t r a v e l l a n e , and t h e p r o v i s i o n 
of g e n e r a l r o u t e i n f o r m a t i o n w i t h o u t any s i m u l a t e d p h y s i c a l r o a d s i d e 
a c t i v i t y . 
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T a b l e 1 . T e s t C o n d i t i o n s Employed i n t h e P r i m a r y E x p e r i m e n t 
T e s t Number T e s t C o n d i t i o n 
V i s u a l Advance I n f o r m a t i o n 
No E x i t I n f o r m a t i o n 
V i s u a l and Audio Advance I n f o r m a t i o n 
No E x i t I n f o r m a t i o n 
V i s u a l and Audio Advance I n f o r m a t i o n 
V i s u a l and Audio E x i t I n f o r m a t i o n 
V i s u a l Advance I n f o r m a t i o n 
V i s u a l E x i t I n f o r m a t i o n 
V i s u a l and Audio Advance I n f o r m a t i o n 
Audio E x i t I n f o r m a t i o n 
The a c t u a l messages b r o a d c a s t t o t h e t e s t d r i v e r s d u r i n g each o f 
t h e f i v e t e s t c o n d i t i o n s were a s f o l l o w s : 
T e s t Number T r a n s m i t t e r Number Message 
1 4 No Message 
5 No Message 
2 4 "Random Road One Mile Ahead" 
5 No Message 
3 4 "Random Road One Mile Ahead" 
5 "Random Road E x i t " 
4 4 No Message 
5 No Message 
5 4 "Random Road One Mile Ahead" 
5 "Random Road E x i t " 
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For t h e g r a s s c u t t i n g e x p e r i m e n t t h e C i t y of A t l a n t a s u p p l i e d a 
t r a c t o r - m o w e r and o p e r a t o r t o p r o v i d e t h e mowing a c t i v i t y on t h e t u r f 
s h o u l d e r i n t h e a c t i v i t y a r e a . Dur ing t h i s t e s t , t h e o n l y w a r n i n g t h e 
m o t o r i s t s r e c e i v e d r e g a r d i n g t h i s r o a d s i d e m a i n t e n a n c e o p e r a t i o n , o t h e r 
t h a n r a d i o m e s s a g e s , was p r o v i d e d by t h e t r a c t o r which o p e r a t e d w i t h 
t h e h e a d l i g h t s t u r n e d o n . A p h o t o g r a p h of t h e g r a s s c u t t i n g a c t i v i t y i s 
shown i n F i g u r e 1 2 ( a ) . The r a d i o messages b r o a d c a s t d u r i n g t h i s t e s t 
were a s f o l l o w s : 
T r a n s m i t t e r No. 2 : " G r a s s C u t t i n g One-Mile Ahead" 
T r a n s m i t t e r No. 3 : " C a u t i o n , G r a s s C u t t i n g 1 ,000 
F e e t Ahead" 
In t h e e x p e r i m e n t i n v o l v i n g t h e d i s a b l e d v e h i c l e , a 1 / 2 - t o n 
p i c k - u p t r u c k w i t h t h e hood r a i s e d was p a r k e d on t h e s h o u l d e r of t h e 
highway n e a r t h e pavement e d g e . In t h i s t e s t no o t h e r w a r n i n g d e v i c e s 
o t h e r t h a n t h e r a d i o messages were employed . The r a d i o messages p r o v i d e d 
i n t h i s t e s t were a s f o l l o w s : 
T r a n s m i t t e r No. 2 : " D i s a b l e d V e h i c l e One Mile Ahead" 
T r a n s m i t t e r No. 3 : " C a u t i o n , D i s a b l e d V e h i c l e on S h o u l d e r " 
A p h o t o g r a p h of t h e d i s a b l e d v e h i c l e s c e n e i s shown i n F i g u r e 
1 2 ( b ) . 
The g e n e r a l r o u t e i n f o r m a t i o n t e s t was c o n d u c t e d w i t h o u t any 
s i m u l a t e d p h y s i c a l r o a d s i d e a c t i v i t y and i n v o l v e d t h e p r o v i s i o n of t h e 
f o l l o w i n g r a d i o m e s s a g e s : 
T r a n s m i t t e r No. 2 : "You Are Leav ing A t l a n t a , C a p i t a l 
of G e o r g i a " 
T r a n s m i t t e r No. 3 : " M a r i e t t a 12 M i l e s . C h a t t a n o o g a 
115 M i l e s " 
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T e s t S u b j e c t s 
The t e c h n i q u e of s e l e c t i n g p a r t i c i p a n t s i n t h e e x p e r i m e n t s by-
s a m p l i n g from t h e g e n e r a l m o t o r i n g p u b l i c a t a p o i n t a l o n g t h e highway 
was d i s c a r d e d i n f a v o r of p r e - s e l e c t i n g v o l u n t e e r p a r t i c i p a n t s . The 
l a t t e r p r o c e d u r e s i m p l i f i e d s i t e s e l e c t i o n and a l l o w e d more p o s i t i v e 
c o n t r o l i n s c h e d u l i n g t h e r e p e a t p a r t i c i p a t i o n of t h e t e s t s u b j e c t s 
n e c e s s a r y t o e v a l u a t e t h e e f f e c t of r a d i o communica t ion on t h e l e a r n i n g 
p r o c e s s of t h e m o t o r i s t s . 
Two days p r i o r t o t h e commencement of t h e e x p e r i m e n t , t h e v o l u n ­
t e e r t e s t s u b j e c t s were a s k e d t o a t t e n d a b r i e f i n g s e s s i o n . At t h i s 
b r i e f i n g , s u f f i c i e n t i n f o r m a t i o n was i m p a r t e d t o f a m i l i a r i z e t h e t e s t , 
s u b j e c t s w i t h t h e o p e r a t i o n and c h a r a c t e r i s t i c s of t h e r a d i o equ ipmen t 
and s p e c i f i c d i r e c t i o n s were g i v e n r e g a r d i n g t h e t e s t r o u t e . The t e s t 
s u b j e c t s were r andomly a s s i g n e d t o one of f i v e g r o u p s . Each g r o u p was 
r e q u e s t e d t o t r a v e l o v e r t h e t e s t s e c t i o n on t h e N o r t h w e s t f r eeway t h r e e 
t i m e s , each t r i p t a k i n g p l a c e on a d i f f e r e n t d a y . The t e s t c o n d i t i o n on 
each of t h e s e t h r e e t r i p s was t h e same , b u t t h e t e s t s u b j e c t s were n o t 
i n fo rmed of t h i s s i t u a t i o n p r i o r t o t h e i r p a r t i c i p a t i o n i n t h e t e s t . 
The t e s t s u b j e c t s i n g roup 1 p a r t i c i p a t e d o n l y i n t e s t 1 , g roup 2 i n 
t e s t 2 , e t c . 
To p r e v e n t s p e c i f i c advance o r i e n t a t i o n on t h e p a r t of t h e t e s t 
s u b j e c t s r e g a r d i n g t h e l o c a t i o n of t h e d e s i g n a t e d p o i n t of e x i t from 
t h e f r e e w a y , Moores M i l l Road was renamed "Random Road" f o r p u r p o s e s 
of t h e e x p e r i m e n t . The p a r t i c i p a n t s were r e q u e s t e d t o e x i t t h e f r eeway 
a t "Random Road , " t h e s p e c i f i c l o c a t i o n of which was n o t r e v e a l e d p r i o r 
t o t h e c o n d u c t of t h e e x p e r i m e n t s . 
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The a v o i d t h e i n f l u e n c e of peak hour t r a f f i c volumes on t h e 
e x p e r i m e n t , and t h e i n c o n v e n i e n c e t o t h e t e s t s u b j e c t s r e s u l t i n g from 
peak h o u r t r a f f i c c o n d i t i o n s , t h e t e s t s were c o n d u c t e d be tween t h e 
h o u r s of 9 :30 AM and 3:30 PM. T h i s s i x - h o u r p e r i o d was d i v i d e d i n t o 
morn ing and a f t e r n o o n p e r i o d s , from 9:30 AM t o 12 :30 PM and from 12 :30 
PM t o 3:30 PM, r e s p e c t i v e l y . Each t h r e e - h o u r morn ing o r a f t e r n o o n 
p e r i o d c o n s t i t u t e d a t e s t p e r i o d d u r i n g which one of t h e g roup of t e s t 
s u b j e c t s e x e c u t e d one t r i p o v e r t h e t e s t r o u t e . To c o m p l e t e t h e f i v e 
t e s t s and t h r e e g roup t r i p s p e r t e s t , 15 p e r i o d s o r 7 - 1 / 2 days of 
e x p e r i m e n t s were r e q u i r e d . The c h r o n o l o g i c a l o r d e r i n which t h e t e s t s 
were c o n d u c t e d was r a n d o m i z e d . The s c h e d u l e of t h e t e s t s i s shown i n 
T a b l e 2 . 
The t e s t c o n d i t i o n s of t h e s e c o n d a r y e x p e r i m e n t were a r r a n g e d 
c h r o n o l o g i c a l l y t o f i t t h e t i m e s c h e d u l e e s t a b l i s h e d f o r t h e p r i m a r y 
e x p e r i m e n t , and i n a manner t o e n s u r e t h a t t h e e n t i r e number of t e s t 
s u b j e c t s p a r t i c i p a t e d once i n each of t h e t h r e e t e s t c o n d i t i o n s . The 
s c h e d u l e of t h e t e s t c o n d i t i o n s f o r t h e s e c o n d a r y e x p e r i m e n t i s 
i n c l u d e d i n T a b l e 1 1 . 
In v i ew of t h e l i m i t a t i o n s i n t h e number o f v o l u n t e e r t e s t s u b ­
j e c t s a v a i l a b l e , i t was n e c e s s a r y t o c o n s i d e r t h e s e l e c t i o n of a c o n t r o l 
g roup from t h e g e n e r a l m o t o r i n g p u b l i c . The h y p o t h e s i s t h a t t h e d r i v i n g 
b e h a v i o r of a s p e c i a l c o n t r o l g roup of m o t o r i s t s f u l l y c o g n i z a n t o f t h e 
e x p e r i m e n t , would n o t d i f f e r from t h a t of n o n - p a r t i c i p a t i n g m o t o r i s t s , 
was i n v e s t i g a t e d u t i l i z i n g d a t a o b t a i n e d on t h e Kentucky T o l l Road, 
d u r i n g r e s e a r c h c o n d u c t e d i n 1 9 6 3 , where a s p e c i a l c o n t r o l g roup of 
d r i v e r s was e s t a b l i s h e d . " ' " An a n a l y s i s of t h r e e random s a m p l e s of t h e s e 
F i g u r e 12 ( a ) . Gras s C u t t i n g A c t i v i t y . 
F i g u r e 12 ( b ) . D i s a b l e d V e h i c l e . 
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T a b l e 2 . S c h e d u l e of T e s t s 
T e s t and 
Date P e r i o d Group No, 
P r i m a r y Expe r imen t 
T r i p No. 
Seconda ry E x p e r i m e n t 
T e s t C o n d i t i o n 
J u l y 21 A.M. 
J u l y 21 P.M. 
J u l y 22 A.M. 
J u l y 22 P.M. 
J u l y 23 A.M. 
J u l y 23 P.M. 
J u l y 24 A.M. 
J u l y 24 P.M. 
J u l y 27 A.M. 
J u l y 27 P.M. 
J u l y 28 A.M. 
J u l y 28 P.M. 
J u l y 29 A.M. 
J u l y 29 P.M. 
J u l y 30 A.M. 
D i s a b l e d V e h i c l e 
D i s a b l e d V e h i c l e 
Gras s C u t t i n g 
Gras s C u t t i n g 
D i s a b l e d V e h i c l e 
D i s a b l e d V e h i c l e 
Route I n f o r m a t i o n 
Gras s C u t t i n g 
Gras s C u t t i n g 
Gras s C u t t i n g 
Route I n f o r m a t i o n 
Route I n f o r m a t i o n 
Route I n f o r m a t i o n 
Route I n f o r m a t i o n 
D i s a b l e d V e h i c l e 
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d a t a r e v e a l e d no s i g n i f i c a n t d i f f e r e n c e i n t h e s p e e d s of t h e c o n t r o l 
g roup and n o n - p a r t i c i p a t i n g m o t o r i s t s . T h e r e f o r e , t h e c o n t r o l g roup 
d a t a o b t a i n e d i n t h e c u r r e n t e x p e r i m e n t s were b a s e d on t h e o b s e r v a t i o n s 
of randomly s e l e c t e d m o t o r i s t s n o t a s s o c i a t e d w i t h t h e e x p e r i m e n t . 
Conduct of t h e Expe r imen t 
The e x p e r i m e n t s were c o n d u c t e d d u r i n g t h e p e r i o d from J u l y 21 
t o J u l y 3 0 , 1964 . 
On t h e d e s i g n a t e d day and w i t h i n t h e l i m i t s of t h e s t i p u l a t e d 
t h r e e - h o u r p e r i o d , t h e v o l u n t e e r p a r t i c i p a n t s i n t h e a p p r o p r i a t e t e s t 
g roup a r r i v e d a t t h e s t a g i n g a r e a , where p r o j e c t p e r s o n n e l i n s t a l l e d 
t h e Hy-Com r e c e i v e r s and s p e a k e r s on t h e v e h i c l e s o f t h e t e s t s u b j e c t s . 
C o l o r e d a d h e s i v e s t i c k e r s were a p p l i e d t o t h e bumpers of t h e t e s t 
v e h i c l e s a t t h i s p o i n t t o a l l o w e a s y i d e n t i f i c a t i o n of t h e t e s t v e h i c l e s 
d u r i n g t h e f i l m a n a l y s i s and t o p r o v i d e r e a d y i d e n t i f i c a t i o n f o r t h e 
t r a f f i c a n a l y z e r o p e r a t o r s where manual c o d i n g was r e q u i r e d . 
T r a n s m i t t e r No. 1 l o c a t e d a t t h e s t a g i n g a r e a p r o v i d e d a f i n a l 
t e s t f o r adequacy of p e r f o r m a n c e of t h e r e c e i v e r and s p e a k e r s u b s e q u e n t 
t o t h e i r i n s t a l l a t i o n s on t h e t e s t v e h i c l e . D r i v i n g i n s t r u c t i o n s and 
d i r e c t i o n s f o r t r a v e l o v e r t h e t e s t s e c t i o n which t h e t e s t s u b j e c t s 
r e c e i v e d d u r i n g t h e b r i e f i n g s e s s i o n were b r i e f l y r e i t e r a t e d " f o r each 
d r i v e r j u s t p r i o r t o h i s d e p a r t u r e from t h e s t a g i n g , a r e a . The t e s t 
d r i v e r t h e n p r o c e e d e d a l o n g t h e d e s i g n a t e d r o u t e t o t h e t e s t s e c t i o n 
on t h e N o r t h w e s t Freeway where a u d i o and v i s u a l messages were g i v e n i n 
a c c o r d a n c e w i t h t h e t e s t s c h e d u l e shown i n T a b l e 2 . 
A p p r o x i m a t e l y 1,000 f e e t beyond t h e l o c a t i o n o f t r a n s m i t t e r No. 
3 , camera No. 1 was p o s i t i o n e d on t h e o v e r h e a d s t r u c t u r e of Howel l M i l l 
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Road and r e c o r d e d t h e p a s s a g e of t h e t e s t v e h i c l e s . T h i s camera p o s i ­
t i o n was t h e o n l y d a t a o b s e r v a t i o n s t a t i o n f o r t h e s e c o n d a r y e x p e r i m e n t . 
Two 1 0 0 - f o o t r e e l s of f i l m , e a c h p r o v i d i n g 4-0 m i n u t e s of c o n t i n u o u s 
f i l m i n g , were u s e d a t t h i s camera l o c a t i o n d u r i n g each t h r e e - h o u r t e s t 
p e r i o d . The f i l m was exposed c o n t i n u o u s l y d u r i n g t h e f o l l o w i n g t i m e 
p e r i o d s : from 9:30 A.M. t o 10 :10 A.M. and from 1 0 : 3 0 A.M. t o 11 :10 A.M. 
d u r i n g t h e morn ing t e s t s , and from 12 :30 P.M. t o 1:10 P.M. and from 
1:30 P.M. t o 2 :10 P.M. d u r i n g t h e a f t e r n o o n t e s t s . A t o t a l o f 29 1 0 0 -
f o o t r e e l s of f i l m were u sed i n t h e s e c o n d a r y e x p e r i m e n t . 
At a p p r o x i m a t e l y 0.4- m i l e s i n advance of t h e Random Road e x i t , 
camera No. 2 was l o c a t e d on t h e o v e r h e a d s t r u c t u r e of P e a c h t r e e B a t t l e 
Avenue. At t h i s p o i n t t h e t e s t s u b j e c t had a l r e a d y r e c e i v e d t h e advance 
e x i t i n f o r m a t i o n . Data c o l l e c t i o n a t camera No. 2 was b a s e d on t h e same 
r a t e and t i m e s c h e d u l e of f i l m e x p o s u r e a s a t camera No. 2 . T h u s , two 
1 0 0 - f o o t r e e l s of f i l m were u sed a l s o a t t h i s p o s i t i o n d u r i n g each t h r e e -
h o u r t e s t p e r i o d . 
Camera No. 3 was l o c a t e d on t h e o v e r h e a d s t r u c t u r e of Moores M i l l 
Road (Random Road) and r e c o r d e d v e h i c l e t r a v e l c h a r a c t e r i s t i c s a l o n g 
t h e t a p e r e d s e c t i o n of t h e d e c e l e r a t i o n l a n e . In a d d i t i o n , f o u r t r a f f i c 
a n a l y z e r d a t a c o l l e c t i o n p o s i t i o n s were l o c a t e d i n t h e v i c i n i t y of t h e 
e x i t . The t r a f f i c a n a l y z e r t r a p l o c a t i o n s a r e shown i n F i g u r e 1M- (page 
3 5 ) . Data c o l l e c t i o n a t t h e s e p o s i t i o n s n e a r t h e e x i t was on a c o n t i n ­
uous b a s i s . The t r a f f i c a n a l y z e r t r a p s r e c o r d e d d a t a on a l l v e h i c l e s 
e x i t i n g t h e f r eeway a t Moores M i l l Road (Random R o a d ) , and t h e t i m e -
l a p s e movie p h o t o g r a p h y was i n t e r r u p t e d o n l y t o a l l o w r e l o a d i n g t h e 
camera a t t h e end of e ach f i l m . R e l o a d i n g t h e camera r e q u i r e d 
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a p p r o x i m a t e l y t e n m i n u t e s . A t o t a l of 84 1 0 0 - f o o t r e e l s of f i l m were 
exposed d u r i n g t h e c o n d u c t of t h e p r i m a r y e x p e r i m e n t , 29 r e e l s a t camera 
No. 2 and 55 r e e l s a t camera No. 3 . 
Because t h e speed and p l a c e m e n t t r a p s of t h e t r a f f i c a n a l y z e r 
i n t h e v i c i n i t y of t h e e x i t c o v e r e d o n l y one l a n e w i d t h a t any one p o s i ­
t i o n , i t was p o s s i b l e f o r a v e h i c l e t o b y - p a s s t h e f i r s t t h r e e t r a p s 
and s t i l l e x i t v i a t h e Moores M i l l Road (Random Road) o f f - r a m p . Thus a 
v e h i c l e a p p r o a c h i n g t h e i n t e r c h a n g e i n t h e i n s i d e o r median l a n e c o u l d 
b y - p a s s t h e f i r s t speed and p l a c e m e n t t r a p . Then d e p e n d i n g on t h e 
a n g l e a t which t h e v e h i c l e v e e r e d a c r o s s t h e o t h e r l a n e t o t h e d e c e l e r a ­
t i o n l a n e and e x i t i t c o u l d b y - p a s s t h e second and c o n c e i v a b l y t h e t h i r d 
t r a f f i c a n a l y z e r t r a p s . Those t e s t v e h i c l e s f a i l i n g t o e x i t a t Moores 
M i l l Road c o u l d c o n c e i v a b l y mi s s a l l f o u r of t h e t r a f f i c a n a l y z e r t r a p s . 
T e s t v e h i c l e s m i s s i n g some of t h e t r a p s , and t h e p a s s a g e of t e s t 
v e h i c l e s t h r o u g h t h e camera o b s e r v a t i o n a r e a s d u r i n g p e r i o d s of r e l o a d ­
i n g o r down t i m e , p r o d u c e d an u n e q u a l number of d a t a o b s e r v a t i o n s a t 
t h e v a r i o u s p o i n t s a l o n g t h e t e s t s e c t i o n . In a d d i t i o n , t h e number of 
t e s t s u b j e c t s a c t u a l l y p a r t i c i p a t i n g d i f f e r e d be tween g r o u p s , and d i f ­
f e r e d be tween t r i p s of any one g r o u p . The number of d a t a o b s e r v a t i o n s 
made i n each of t h e t h r e e t r i p s f o r each of t h e f i v e t e s t s , and t h e 
number of t e s t v e h i c l e s b y - p a s s i n g t h e p l a c e m e n t t r a p s a r e shown i n 
Appendix A. 
Data R e d u c t i o n 
Fi lm A n a l y s i s 
The f i l m exposed a t t h e t h r e e camera l o c a t i o n s was a n a l y z e d w i t h 
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POSITION 1 WAS LOCATED 0.4 MILES 
IN ADVANCE OF THE EXIT. 
F i g u r e 1 4 . L o c a t i o n s of Da ta O b s e r v a t i o n P o i n t s i n t h e V i c i n i t y of 
t h e E x i t . 
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t h e u s e of t i m e and mo t ion p r o j e c t o r which a l l o w e d a frame by frame 
3 
p r o j e c t i o n of each r o l l of f i l m . The t e c h n i q u e of speed d e t e r m i n a ­
t i o n s and l a t e r a l p o s i t i o n s of t h e v e h i c l e s i s b r i e f l y summarized h e r e . 
At t h e camera o b s e r v a t i o n p o i n t s , m a r k i n g s were p a i n t e d on t h e 
highway pavement edges a t 4 0 - f o o t i n t e r v a l s f o r a t o t a l d i s t a n c e of 
240 f e e t . With t h e a i d of t h e s e m a r k i n g s a g r i d was s u p e r i m p o s e d on 
a s c r e e n on which t h e f i l m was b e i n g p r o j e c t e d . With a c o n s t a n t and 
known t i m e i n t e r v a l be tween s u c c e s s i v e f i l m f rames and w i t h t h e d i s t a n c e 
be tween s u c c e s s i v e l o c a t i o n s of a v e h i c l e o b t a i n a b l e from t h e s u p e r ­
imposed g r i d , v e h i c l e s p e e d s were d e t e r m i n e d f o r a l l t e s t and c o n t r o l 
v e h i c l e s . A t y p i c a l g r i d u s e d i n t h e f i l m a n a l y s i s i s shown i n 
F i g u r e 1 3 . 
The l a t e r a l p o s i t i o n of e ach v e h i c l e was n o t e d n e a r t h e r e f e r e n c e 
l i n e i n t h e f o r e g r o u n d of t h e g r i d . These v e h i c l e p l a c e m e n t s r e a d i n g s , 
i n d i c a t i n g t h e l a t e r a l d i s t a n c e be tween t h e o u t s i d e o r s h o u l d e r edge of 
t h e pavement and t h e c e n t e r of t h e v e h i c l e s , were o b t a i n e d t o t h e neares t 
h a l f f o o t . 
In t h e f o r e g o i n g speed d e t e r m i n a t i o n s r e a d i n g s were o b t a i n e d a t 
t h e v e h i c l e p o s i t i o n when i t f i r s t e n t e r e d t h e g r i d and a t t h e l a s t 
p o s i t i o n b e f o r e t h e v e h i c l e l e f t t h e g r i d . Dur ing t h e a n a l y s i s of t h e 
f i l m d a t a o b t a i n e d a t camera l o c a t i o n t h r e e an a d d i t i o n a l g r i d r e a d i n g 
f o r e ach v e h i c l e was o b t a i n e d n e a r t h e m i d p o i n t of t h e g r i d . T h i s 
i n f o r m a t i o n a l l o w e d t h e c o m p u t a t i o n of a v e r a g e v e h i c l e s p e e d s i n t h e 
u p p e r o r f i r s t s e c t i o n of t h e g r i d and s i m i l a r l y f o r t h e l o w e r o r 
s econd s e c t i o n of t h e g r i d . The a v e r a g e v a l u e of e ach of t h e g r i d 
p o s i t i o n r e a d i n g s , i n i t i a l , m i d d l e and f i n a l , were computed u s i n g a l l 
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t h e v e h i c l e s a n a l y z e d . The m i d p o i n t s be tween t h e s e a v e r a g e g r i d l o c a ­
t i o n s were s e l e c t e d a s t h e d a t a o b s e r v a t i o n p o s i t i o n s , t h r e e and f o u r , 
a t which t h e v e h i c l e s o b s e r v e d were t r a v e l l i n g a t t h e d e t e r m i n e d a v e r a g e 
r a t e of s p e e d . L o c a t i o n s of t h e d a t a o b s e r v a t i o n p o i n t s i n t h e v i c i n i t y 
of t h e e x i t a r e shown i n F i g u r e 1 4 . 
In a d d i t i o n t o t h e g r i d l o c a t i o n r e a d i n g s t o d e t e r m i n e t h e v e h i c l e 
s p e e d s a t camera l o c a t i o n t h r e e , l a t e r a l p l a c e m e n t r e a d i n g s were o b t a i n e d 
a t each of t h e t h r e e v e h i c l e p o s i t i o n s i n t h e g r i d . These l a t e r a l 
p l a c e m e n t s f o r each v e h i c l e were r e f e r e n c e d t o p o s i t i o n t h r e e and f o u r 
by i n t e r p o l a t i o n be tween two a d j a c e n t r e a d i n g s . 
T r a f f i c A n a l y z e r — D a t a A n a l y s i s 
The t r a f f i c a n a l y z e r d a t a r e q u i r e d t h e d e c o d i n g of t h e p r i n t e d 
t a p e d a t a and t h e c o r r e l a t i o n o r t r a c i n g of each v e h i c l e t h r o u g h each 
of t h e f o u r p o s i t i o n s . Decoding t h e d a t a y i e l d e d t h e speed of each 
v e h i c l e and t h e l a t e r a l d i s t a n c e be tween t h e c e n t e r of each v e h i c l e 
and t h e pavement e d g e . C o r r e l a t i o n of each a e t of v e h i c l e d a t a t h r o u g h 
t h e f o u r t r a p s was o b t a i n e d by s t a r t i n g w i t h t h e t a p e o u t p u t of p o s i ­
t i o n s e v e n , t h e e x i t ramp p o s i t i o n , where t h e f i r s t t e s t v e h i c l e was 
l o c a t e d on t h e t a p e w i t h t h e a i d of t h e code number punched i n t h e 
l a s t co lumn. Each t e s t v e h i c l e d a t a e n t r y t h u s found was c o r r e l a t e d 
t o e n t r i e s of c o r r e s p o n d i n g v e h i c l e s on t h e t a p e s of t h e o t h e r t h r e e 
t r a f f i c a n a l y z e r p o s i t i o n s . T h i s c o r r e l a t i o n was s i m p l i f i e d c o n ­
s i d e r a b l y w i t h t h e a i d of t h e t i m e of day which was r e c o r d e d f o r each 
e n t r y i n t h e f i r s t f o u r columns of t h e t a p e o u t p u t . 
At p o s i t i o n two t h e v e h i c l e d a t a on t h e t a p e o u t p u t of a r e p r e ­
s e n t a t i v e sample of t h r o u g h t r a f f i c v e h i c l e s were d e c o d e d . 
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R a t e s of D e c e l e r a t i o n 
With t h e i n d i v i d u a l v e h i c l e s p e e d s a s c e r t a i n e d a t t h e v a r i o u s 
p o s i t i o n s a l o n g t h e h i g h w a y , t h e r a t e s of d e c e l e r a t i o n be tween t h e s e 
p o s i t i o n s a l o n g t h e d e c e l e r a t i o n l a n e and t h e o f f - r a m p were computed . 
D e c e l e r a t i o n r a t e s were computed f o r f i v e z o n e s . The l o c a t i o n 
and e x t e n t of t h e s e zones i s i n d i c a t e d i n F i g u r e 1 4 , and i n each 
i n s t a n c e c o n s i s t of t h e l o n g i t u d i n a l s e c t i o n of t h e highway be tween 
two c o n s e c u t i v e s p e e d measurement p o s i t i o n s . 
Because t h e d e c i m a l t i m e r of t h e T r a f f i c A n a l y z e r and t h e t i m e 
b a s i s of t h e f i l m i n t e r v a l s l a c k e d s u f f i c i e n t a c c u r a c y , t h e d e c e l e r a t i o n 
r a t e s f o r each v e h i c l e were computed on t h e b a s i s of i n i t i a l v e l o c i t y , 
f i n a l v e l o c i t y and d i s t a n c e t r a v e r s e d u s i n g t h e f o l l o w i n g r e l a t i o n s h i p : 
2 2 V - v 2 1 D e c e l e r a t i o n = 
2S 
where = i n i t i a l v e l o c i t y 
= f i n a l v e l o c i t y 
S = d i s t a n c e t r a v e r s e d 
The d e c e l e r a t i o n r a t e i n t h e zone be tween p o s i t i o n s 1 and 2 -
would have been of l i t t l e o r no a n a l y t i c a l v a l u e b e c a u s e of t h e l a r g e 
d i s t a n c e be tween t h e s e p o s i t i o n s and t h e r e f o r e no c o m p u t a t i o n s o r 
a n a l y s i s were c a r r i e d o u t f o r t h i s s e c t i o n . 
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CHAPTER I I I 
ANALYSIS OF THE DATA 
A n a l y s i s Techn ique 
I n v iew of t h e u n e q u a l number of t e s t s u b j e c t d a t a o b t a i n e d on 
each of t h e t h r e e t r i p s f o r t h e f i v e c o n d i t i o n s , t h e s t a n d a r d a n a l y s i s 
of v a r i a n c e t e c h n i q u e was n o t a p p l i c a b l e . The a n a l y s i s of v a r i a n c e 
method used f o r t h e n o n - o r t h o g o n a l d a t a i s d e s c r i b e d i n d e t a i l i n 
r e f e r e n c e 4 . A d e s c r i p t i o n of t h e a n a l y s i s t e c h n i q u e i s summarized 
a s f o l l o w s : 
An e s t i m a t e of t h e common v a r i a n c e of each s e t of d a t a was 
o b t a i n e d by p o o l i n g t h e sum of s q u a r e s w i t h i n a l l t h e s u b c l a s s e s . 
Homogenei ty of t h e d a t a was t h e n t e s t e d by c a l c u l a t i n g e s t i m a t e s 
of t h e v a r i a n c e of each f a c t o r s e p a r a t e l y and compar ing them w i t h t h e 
e s t i m a t e of t h e common v a r i a n c e . I f t h e h y p o t h e s i s of homogene i ty 
was r e j e c t e d , t h e sum of s q u a r e s be tween a l l c l a s s e s was s p l i t i n t o 
i n d e p e n d e n t sums r e l a t e d t o t h e f i t t i n g o f c o n s t a n t s by l e a s t s q u a r e s 
and t o an i n t e r a c t i o n t e r m . T h i s i n t e r a c t i o n t e r m was t h e n compared 
w i t h t h e common v a r i a n c e t o t e s t f o r i n t e r a c t i o n be tween t h e f a c t o r s . 
S e p a r a t e t w o - f a c t o r a n a l y s e s be tween t e s t c o n d i t i o n s and t r i p s 
were pe r fo rmed a t each d a t a o b s e r v a t i o n p o s i t i o n b e c a u s e of a l a c k of 
h o m o s c e d a s t i c i t y of t h e d a t a be tween p o s i t i o n s . T h i s a p p r o a c h a l s o 
a v o i d e d c o m p l i c i t i e s i n t h e r e s u l t s due t o a n t i c i p a t e d t e s t - p o s i t i o n 
and t r i p - p o s i t i o n i n t e r a c t i o n s . 
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S u b s e q u e n t t o t h e a n a l y s i s of v a r i a n c e and f o r t h o s e p o s i t i o n s 
where s i g n i f i c a n t d i f f e r e n c e s i n t h e f a c t o r s were i n d i c a t e d , a m u l t i p l e 
c o m p a r i s o n t e s t was a p p l i e d t o i d e n t i f y t h o s e l e v e l s of any f a c t o r which 
were s i g n i f i c a n t l y d i f f e r e n t from o t h e r l e v e l s . S t a n d a r d t e s t s , such a s 
D u n c a n ' s m u l t i p l e r a n g e and T u k e y ' s compar i son were n o t a p p l i c a b l e b e ­
c a u s e of t h e u n e q u a l c e l l s i z e s . T h e r e f o r e , S c h e f f e ' s method f o r 
m u l t i p l e c o m p a r i s o n s was used by c o n t r a s t i n g t h e d i f f e r e n c e s be tween a l l 
t h e p o s s i b l e c o m b i n a t i o n s of two l e v e l s u n t i l t h e s i g n i f i c a n t d i f f e r e n c e 
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f o r t h e r a n g e of l e v e l s was d e t e r m i n e d . In f o u r i n s t a n c e s S c h e f f e ' s 
p r o c e d u r e f a i l e d t o d e t e c t t h e s i g n i f i c a n t d i f f e r e n c e s be tween l e v e l s 
and i n t h e s e s i t u a t i o n s t h e u n e q u a l c e l l s i z e s were i g n o r e d and a p p r o x i -
g 
m a t i o n s o b t a i n e d w i t h D u n c a n ' s m u l t i p l e r a n g e t e s t . A l l c o n t r a s t s were 
d e t e r m i n e d a t t h e 10 p e r c e n t s i g n i f i c a n c e l e v e l . 
R e s u l t s of t h e Data A n a l y s i s 
P r i m a r y E x p e r i m e n t 
A n a l y s i s of V a r i a n c e — V e h i c l e S p e e d s . The a n a l y s i s of v a r i a n c e 
of t h e t e s t and c o n t r o l v e h i c l e s p e e d s a t t h e s even d a t a o b s e r v a t i o n 
p o s i t i o n s showed s i g n i f i c a n t d i f f e r e n c e s be tween t e s t s a t a l l p o s i t i o n s 
e x c e p t p o s i t i o n No. 1 . The d a t a o b s e r v a t i o n p o s i t i o n s a r e shown i n 
F i g u r e 1 4 . At p o s i t i o n No. 7 , on t h e e x i t r a m p , t h e t e s t s were s i g ­
n i f i c a n t l y d i f f e r e n t a t t h e 10 p e r c e n t l e v e l b u t n o t a t t h e 5 p e r c e n t 
l e v e l . The t r i p f a c t o r was found t o be n o n - s i g n i f i c a n t a t p o s i t i o n s 
1 , 2 , 3 and 4 , and s i g n i f i c a n t a t p o s i t i o n s 5 , 6 and 7 . 
The a n a l y s i s of v a r i a n c e r e s u l t s f o r t h e d e p e n d e n t v a r i a b l e 
" s p e e d " i s shown i n Appendix B. At t h o s e p o s i t i o n s where s i g n i f i c a n t 
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d i f f e r e n c e s i n v e h i c l e s p e e d s were f o u n d , compar i son t e s t s were made 
t o d e t e r m i n e which of t h e t e s t g r o u p s and c o n t r o l g r o u p , and which of 
t h e t r i p s were s i g n i f i c a n t l y d i f f e r e n t . T a b l e 3 show t h e r a n k o r d e r 
and s i g n i f i c a n t d i f f e r e n c e s of v e h i c l e s p e e d s a t t h e s e v e n p o s i t i o n s . 
N o n - s i g n i f i c a n t d i f f e r e n c e s i n v e h i c l e s p e e d s be tween t h e t e s t and 
c o n t r o l g r o u p s i s i n d i c a t e d by t h e u n d e r s c o r i n g i n t h e above t a b l e . 
Thus a t p o s i t i o n one t h e r e i s no s i g n i f i c a n t d i f f e r e n c e be tween any of 
t h e t e s t and c o n t r o l g roup v e h i c l e s p e e d s . At p o s i t i o n t w o , howeve r , 
t e s t g roup one i s s i g n i f i c a n t l y d i f f e r e n t from t e s t g roup t h r e e and 
t h e c o n t r o l g r o u p . At t h i s p o s i t i o n , t e s t g r o u p s 2 , 4 and 5 a r e n o t 
s i g n i f i c a n t l y d i f f e r e n t from each o t h e r o r from any of t h e o t h e r g r o u p s . 
The r e s u l t s o f t h e a n a l y s i s a t p o s i t i o n one i n d i c a t e t h a t t h e 
v a r i o u s t e s t g r o u p s and t h e c o n t r o l g roup o p e r a t e d t h e i r v e h i c l e s i n a 
manner which d i d n o t p r o d u c e s i g n i f i c a n t l y d i f f e r e n t s p e e d s among t h e 
g r o u p s . T e s t g roup t h r e e was found t o have s i g n i f i c a n t l y h i g h e r s p e e d s 
t h a n t e s t g roup one t h r o u g h o u t t h e l e n g t h of t h e d e c e l e r a t i o n zone except 
a t t h e b e g i n n i n g of t h e d e c e l e r a t i o n l a n e t a p e r . The c o n t r o l g r o u p , 
s i m i l a r l y as t e s t g roup t h r e e , e x h i b i t e d s i g n i f i c a n t l y h i g h e r s p e e d s 
t h a n g roup one t h r o u g h o u t t h e d e c e l e r a t i o n a r e a , e x c e p t a t t h e end of 
t h e d e c e l e r a t i o n l a n e and on the . o f f - r a m p . At t h e end o f t h e d e c e l e r a ­
t i o n l a n e t h e c o n t r o l g roup s p e e d was n o t s i g n i f i c a n t l y d i f f e r e n t from 
any of t h e o t h e r g r o u p s , and on t h e o f f - r a m p i t s speed was s i g n i f i c a n t l y 
l o w e r t h a n t h e speed of g roup t h r e e . T e s t g roup f o u r was found t o have 
s i g n i f i c a n t l y h i g h e r s p e e d s t h a n t e s t g roup one a t t h e m i d p o i n t a l o n g 
t h e t a p e r and a t t h e end of t h e d e l e c e r a t i o n l a n e . S i m i l a r l y , t e s t 
g roup f i v e showed s i g n i f i c a n t l y h i g h e r s p e e d s t h a n t e s t g roup one a t two 
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l o c a t i o n s a l o n g t h e d e c e l e r a t i o n s e c t i o n . 
Mean v e h i c l e s p e e d s f o r each t e s t group a t t h e s e v e n p o s i t i o n s 
n e a r t h e e x i t a r e shown i n F i g u r e 1 5 . 
T a b l e 3 . Rank Orde r and S i g n i f i c a n t D i f f e r e n c e s Between 
T e s t and C o n t r o l Groups f o r t h e I n d e p e n d e n t 
V a r i a b l e "Speed" 
( S i g n i f i c a n c e Leve l 10 P e r C e n t ) 








T e s t 1 T e s t 4 T e s t 5 T e s t 2 T e s t 3 
T e s t 1 T e s t 2 T e s t 5 T e s t 4 T e s t 3 
T e s t 1 T e s t 2 T e s t 4 T e s t 3 T e s t 5 
T e s t 1 T e s t 2 T e s t 5 T e s t 3 T e s t 4 
T e s t 1 T e s t 4 T e s t 2 T e s t 3 T e s t 5 
T e s t 1 T e s t 2 C o n t r o l T e s t 5 T e s t 4 
C o n t r o l T e s t 4 T e s t 1 T e s t 2 T e s t 5 
C o n t r o l 
C o n t r o l 
C o n t r o l 
C o n t r o l 
C o n t r o l 
T e s t 3 
T e s t 3 
There a r e no s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e c o n d i t i o n s 
u n d e r l i n e d . 
The s i g n i f i c a n t r a n g e s f o r t h e s e p o s i t i o n s were n o t d e t e c t a b l e 
w i t h S c h e f f e ' s p r o c e d u r e , and were e s t i m a t e d u s i n g D u n c a n ' s p r o c e d u r e 
a s suming e q u a l numbers of o b s e r v a t i o n s i n t h e s u b c l a s s e s . 
The r e s u l t s of t h e c o m p a r i s o n t e s t s be tween t h e t h r e e t r i p s f o r 
tfee s even p o s i t i o n s a r e summarized i n T a b l e 4 . The v e h i c l e s p e e d s 
d u r i n g t h e t h r e e t r i p s were found t o be n o t s i g n i f i c a n t l y d i f f e r e n t , 
60 —, 
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a t t h e a p p r o a c h t o , and a l o n g t h e d e c e l e r a t i o n l a n e t a p e r . However, 
from t h e b e g i n n i n g of t h e f u l l - w i d t h d e c e l e r a t i o n l a n e t h r o u g h t o t h e 
e x i t ramp t h e v e h i c l e s p e e d s d u r i n g t r i p one were s i g n i f i c a n t l y l o w e r 
t h a n t h o s e d u r i n g t r i p t w o . 
Mean v e h i c l e s p e e d s f o r each t r i p a t t h e s even p o s i t i o n s a r e 
shown i n F i g u r e 1 6 . 
A n a l y s i s of V a r i a n c e — D e c e l e r a t i o n . D e c e l e r a t i o n r a t e s u n d e r 
t h e v a r i o u s t e s t c o n d i t i o n s and f o r t h e c o n t r o l g r o u p were found t o be 
n o t s i g n i f i c a n t l y d i f f e r e n t a t t h e 10 p e r c e n t l e v e l i n zones 1 and 2 , 
b u t s i g n i f i c a n t l y d i f f e r e n t d e c e l e r a t i o n r a t e s were i n d i c a t e d i n zones 
3 , 4 , and 5 . The l o c a t i o n s of t h e o b s e r v a t i o n zones a r e shown i n F i g u r e 
1 4 . The d e c e l e r a t i o n r a t e s were found t o be s i g n i f i c a n t l y d i f f e r e n t 
d u r i n g t h e t h r e e t r i p s i n zones 1 and 2 , and n o t s i g n i f i c a n t l y d i f f e r e n t 
i n zones 3 , 4 , and 5 . A summary of t h e r e s u l t s i s shown i n Appendix B. 
The r e s u l t s of t h e compar i son t e s t s be tween d e c e l e r a t i o n r a t e s 
f o r t h e t e s t g r o u p s and t h e c o n t r o l g roup a r e t a b u l a t e d i n Tab le 5 , and 
t h e c o m p a r i s o n t e s t r e s u l t s f o r t h e t h r e e t r i p s a r e shown i n T a b l e 6 . 
D e c e l e r a t i o n r a t e s were found t o be n o t s i g n i f i c a n t l y d i f f e r e n t 
among t h e t e s t g r o u p s and t h e c o n t r o l g roup i n t h e f i r s t two zones o r 
a l o n g t h e f i r s t h a l f of t h e t a p e r e d s e c t i o n of t h e d e c e l e r a t i o n l a n e . 
In zone t h r e e , t h e second h a l f of t h e t a p e r e d d e c e l e r a t i o n s e c t i o n , t h e 
c o n t r o l g roup and t e s t g roup one d e c e l e r a t e d a t a s i g n i f i c a n t l y g r e a t e r 
r a t e t h a n t e s t g roup t w o . In zones 4 and 5 , which i s t h e l e n g t h of t h e 
f u l l w i d t h s e c t i o n of t h e d e c e l e r a t i o n l a n e and o n t o t h e e x i t r a m p , t h e 
c o n t r o l g r o u p d e c e l e r a t e d a t a s i g n i f i c a n t l y g r e a t e r r a t e t h a n t e s t 
g roup o n e . Mean v e h i c l e d e c e l e r a t i o n r a t e s f o r each of t h e g r o u p s of 
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t h e f i v e zones a r e shown i n F i g u r e 1 7 . 
T a b l e 4 . Rank Order and S i g n i f i c a n t D i f f e r e n c e s Between T r i p s 
For t h e Dependent V a r i a b l e "Speed" 
( S i g n i f i c a n c e Leve l 10 P e r C e n t ) 
P o s i t i o n Lowest Speed H i g h e s t Speed 
1 T r i p 1 T r i p 2 T r i p 3 
2 T r i p 1 T r i p 3 T r i p 2 
3 T r i p 3 T r i p 1 T r i p 2 
4 T r i p 1 T r i p 2 T r i p 3 
5 T r i p 1 T r i p 3 T r i p 2 
6 T r i p 1 T r i p 3 T r i p 2 
7 T r i p 1 T r i p 3 T r i p 2 
There a r e no s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e t r i p s u n d e r ­
l i n e d . 
S i g n i f i c a n t d i f f e r e n c e s be tween d e c e l e r a t i o n r a t e s d u r i n g t h e 
t h r e e t r i p s were found t o e x i s t i n zones one and t w o . The r a t e of d e ­
c e l e r a t i o n was l o w e r d u r i n g t h e f i r s t t r i p t h a n d u r i n g t h e s econd t r i p 
i n zone o n e , and i n zone two t h e r a t e d u r i n g t h e f i r s t t r i p was s i g ­
n i f i c a n t l y h i g h e r t h a n d u r i n g t r i p t h r e e . Mean v e h i c l e d e c e l e r a t i o n 
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F i g u r e 5 , Rank Order and S i g n i f i c a n t D i f f e r e n c e s Between T e s t and 
C o n t r o l Groups f o r t h e Dependent V a r i a b l e " D e c e l e r a t i o n " 
( S i g n i f i c a n c e L e v e l 10 P e r Cen t ) 
Zone Lowest H i g h e s t 
T e s t 1 T e s t 5 T e s t 2 T e s t 4 T e s t 3 C o n t r o l 
C o n t r o l T e s t 4 T e s t 3 T e s t 2 T e s t 1 T e s t 5 
T e s t 2 T e s t 3 T e s t 5 T e s t 4 C o n t r o l T e s t 1 
T e s t 1 T e s t 5 T e s t 4 T e s t 3 T e s t 2 C o n t r o l 
T e s t 1 T e s t 2 T e s t 3 T e s t 5 C o n t r o l T e s t 4 
There a r e no s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e c o n d i t i o n s 
u n d e r l i n e d . 
The s i g n i f i c a n t r a n g e s f o r t h i s p o s i t i o n were n o t d e t e c t a b l e 
w i t h S c h e f f e ' s p r o c e d u r e , and were e s t i m a t e d u s i n g D u n c a n ' s p r o c e d u r e 
a s suming e q u a l number of o b s e r v a t i o n s i n t h e s u b c l a s s e s . 
A n a l y s i s of V a r i a n c e — L a t e r a l P l acemen t D a t a . In v iew of t h e 
l i m i t a t i o n s of t h e l a t e r a l p l a c e m e n t d a t a p r o d u c e d by t h e b y - p a s s i n g of 
t h e p l a c e m e n t t r a p s a t p o s i t i o n 2 and 5 , t h e a n a l y s i s of v a r i a n c e r e ­
s u l t s must be i n t e r p r e t e d w i t h c a u t i o n . 
No a n a l y s i s of v a r i a n c e was p e r f o r m e d on t h e p l a c e m e n t d a t a a t 
p o s i t i o n 1 b e c a u s e of t h e p l a c e m e n t of t e s t v e h i c l e s i n b o t h t h e median 
l a n e and t h e o u t s i d e t r a v e l l a n e of t h e f r e e w a y , and b e c a u s e of t h e 
l i m i t e d number of d a t a a v a i l a b l e a t t h i s p o s i t i o n . 
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Tab le 6. Rank Order and S i g n i f i c a n t D i f f e r e n c e s Between 
T r i p s f o r t h e Dependent V a r i a b l e " D e c e l e r a t i o n " 
( S i g n i f i c a n c e Leve l 10 Pe r C e n t ) 
Zone Lowest H i g h e s t 
1 T r i p 1 T r i p 3 T r i p 2 
2 T r i p 3 T r i p 2 T r i p 1 
CO
 
T r i p 
CM T r i p 3 T r i p 1 
4 T r i p 1 T r i p 2 T r i p lo
o 
| 
5 T r i p 1 T r i p 3 T r i p 2 
There a r e no s i f m i f i c a n t d i f f e r e n c e s be tween t h o s e c o n d i t i o n s 
u n d e r l i n e d . 
The a n a l y s i s of v a r i a n c e i n d i c a t e d s i g n i f i c a n t d i f f e r e n c e s be tween 
v e h i c l e p l a c e m e n t s of t h e t e s t and c o n t r o l g r o u p s a t p o s i t i o n s 3 , 4 , 5 , 
and 7 , and no s i g n i f i c a n t d i f f e r e n c e a t p o s i t i o n 2 . The v e h i c l e p l a c e ­
ments d u r i n g t h e t h r e e t r i p s were s i g n i f i c a n t l y d i f f e r e n t a t a l l p o s i ­
t i o n s , e x c e p t p o s i t i o n 5 . The r e s u l t s of t h e a n a l y s i s a r e t a b u l a t e d 
i n Appendix B. 
The r e s u l t s of t h e compar i son t e s t s be tween v e h i c l e l a t e r a l p l a c e ­
ments of t h e t e s t and c o n t r o l g r o u p s and of t h e t h r e e t r i p s a r e shown i n 
T a b l e s 7 and 8 , r e s p e c t i v e l y . The v e h i c l e s i n t e s t g roup 3 were found 
t o be t r a v e l l i n g s i g n i f i c a n t l y n e a r e r t o t h e o u t s i d e o r s h o u l d e r edge of 
t h e pavement t h a n t e s t g roup f o u r a t p o s i t i o n s 3 and 7 , and s i g n i f i c a n t l y 
n e a r e r t h a n t h e c o n t r o l g roup a t p o s i t i o n 4 . At p o s i t i o n 5 , t h e b e g i n -
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n i n g of t h e f u l l - w i d t h d e c e l e r a t i o n l a n e , v e h i c l e p l a c e m e n t s i n t e s t 
g roup f o u r were s i g n i f i c a n t l y n e a r e r t h e o u t s i d e edge of t h e l a n e t h a n 
t h e c o n t r o l g roup v e h i c l e s . I t was a t t h i s p o s i t i o n t h a t t h e h i g h e s t 
f r e q u e n c y of v e h i c l e s b y - p a s s i n g t h e t r a p s o c c u r r e d . 
T a b l e 7 . Rank Order and S i g n i f i c a n t D i f f e r e n c e s Between 
t h e T e s t and C o n t r o l .Groups f o r t h e Dependent 
V a r i a b l e " L a t e r a l P l a c e m e n t " 
( S i g n i f i c a n c e L e v e l 10 Pe r C e n t ) 
P o s i t i o n Lowest H i g h e s t 
1 (Not Ana lyzed ) 
2 T e s t 2 T e s t 3 T e s t 5 T e s t 4 T e s t 1 C o n t r o l 
3 T e s t 3 T e s t 2 T e s t 1 T e s t 5 C o n t r o l T e s t 4 
4 T e s t 3 T e s t 2 T e s t 1 T e s t 5 T e s t 4 C o n t r o l 
5 T e s t 4 T e s t 1 T e s t 5 T e s t 2 T e s t 3 C o n t r o l 
6 (No d a t a c o l l e c t e d a t t h i s p o s i t i o n ) 
7 T e s t 3 T e s t 1 T e s t 5 C o n t r o l T e s t 2 T e s t 4 
There a r e no s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e c o n d i t i o n s 
u n d e r l i n e d . 
The v e h i c l e l a t e r a l p l a c e m e n t s d u r i n g t h e f i r s t t r i p was s i g ­
n i f i c a n t l y f a r t h e r from t h e o u t s i d e edge of t h e pavement a t p o s i t i o n s 
two and t h r e e t h a n d u r i n g t h e second and t h i r d t r i p s . V e h i c l e p l a c e m e n t s 
were a l s o s i g n i f i c a n t l y f a r t h e r from t h e edge d u r i n g t r i p one t h a n 
52 
T a b l e 8c Rank Orde r and S i g n i f i c a n t D i f f e r e n c e s 
Between T r i p s f o r t h e Dependent V a r i a b l e 
" L a t e r a l V e h i c l e P l a c e m e n t " 
( S i g n i f i c a n t L e v e l 10 Pe r C e n t ) 
P o s i t i o n Lowest H i g h e s t 
1 (No t •Ana lyzed . ) 
2 T r i p 2 T r i p 3 T r i p 1 
3 T r i p 3 T r i p 2 T r i p 1 
4 T r i p 3 T r i p 2 T r i p 1 
5 T r i p 3 T r i p 1 T r i p 2 
6 (No Da ta C o l l e c t e d a t t h i s P o s i t i o n . ) 
7 T r i p 2 T r i p 3 T r i p 1 
T h e r e a r e no s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e c o n d i t i o n s u n d e r l i n e d . 
The s i g n i f i c a n t r a n g e s a t t h i s p o s i t i o n were n o t d e t e c t a b l e w i t h 
S c h e f f e ' s p r o c e d u r e and were e s t i m a t e d u s i n g D u n c a n ' s p r o c e d u r e a s suming 
e q u a l number of o b s e r v a t i o n s i n t h e s u b c l a s s e s . 
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d u r i n g t r i p two a t p o s i t i o n s e v e n . There were no s i g n i f i c a n t d i f f e r e n c e s 
i n l a t e r a l p l a c e m e n t s be tween t h e t h r e e t r i p s a t p o s i t i o n f i v e . 
Seconda ry Expe r imen t 
The a n a l y s i s of t h e s e c o n d a r y e x p e r i m e n t c o n s i s t e d of t h e d e t e r m i ­
n a t i o n of s i g n i f i c a n t d i f f e r e n c e s be tween t h e t e s t and c o n t r o l v e h i c l e s 
f o r t h e t h r e e e x p e r i m e n t a l c o n d i t i o n s . A l l d a t a p e r t a i n i n g t o t h e 
s e c o n d a r y e x p e r i m e n t were o b t a i n e d a t t h e o b s e r v a t i o n s t a t i o n p o s i t i o n e d 
a t t h e Howell M i l l Road i n t e r c h a n g e . The r e s u l t s of t h e a n a l y s e s a r e 
shown i n T a b l e 9 . 
T a b l e 9 . Rank Order and S i g n i f i c a n t D i f f e r e n c e s Between t h e 
T e s t and C o n t r o l Groups f o r t h e Dependent V a r i a b l e 
"Speed" Under D i f f e r e n t E x p e r i m e n t a l C o n d i t i o n s 
( S i g n i f i c a n c e L e v e l 10 P e r C e n t ) 
C o n d i t i o n Lowest H i g h e s t 
D i s a b l e d V e h i c l e TEST CONTROL 
Gras s C u t t i n g TEST CONTROL 
Route I n f o r m a t i o n TEST CONTROL 
There a r e no s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e c o n d i t i o n s 
u n d e r l i n e d . 
As i n d i c a t e d i n t h e f o r e g o i n g t a b l e t h e v e h i c l e s p e e d s of t h e 
t e s t and c o n t r o l g r o u p s were found t o be n o t s i g n i f i c a n t l y d i f f e r e n t 
d u r i n g t h e " r o u t e i n f o r m a t i o n " and t h e " d i s a b l e d v e h i c l e " e x p e r i m e n t s 
Dur ing t h e " g r a s s c u t t i n g " a c t i v i t y , however , t h e t e s t v e h i c l e s p e e d s 
were found t o be s i g n i f i c a n t l y lower t h a n t h e c o n t r o l v e h i c l e s p e e d s . 
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CHAPTER IV 
SUMMARY OF RESULTS AND CONCLUSIONS 
Summary of R e s u l t s 
The r e s u l t s of t h e a n a l y s i s of v a r i a n c e of t h e d a t a a r e sum­
m a r i z e d b e l o w . In t h i s summary a l l d i s c u s s i o n s r e g a r d i n g s i g n i f i c a n t 
o r n o n s i g n i f i c a n t d i f f e r e n c e s be tween s p e e d s , r a t e s of d e c e l e r a t i o n , 
and l a t e r a l p l a c e m e n t s , r e f e r t o t h e d i f f e r e n c e s be tween a v e r a g e 
v a l u e s of t h e s p e e d s , d e c e l e r a t i o n s and p l a c e m e n t s of each t e s t o r 
c o n t r o l g r o u p . 
P r i m a r y Expe r imen t 
1 . The a n a l y s i s of v a r i a n c e i n d i c a t e d t h a t a t a d i s t a n c e of 
0 . 4 m i l e s i n advance of t h e e x i t t e r m i n a l t h e v e h i c l e s p e e d s of any 
of t h e f i v e t e s t g r o u p s and t h e c o n t r o l g roup were n o t s i g n i f i c a n t l y 
d i f f e r e n t from any of t h e o t h e r s . 
2 . At a p o i n t 50 f e e t i n advance of t h e b e g i n n i n g of t h e d e ­
c e l e r a t i o n l a n e t h e speed of t h e t h r o u g h t r a f f i c v e h i c l e s was found t o 
be s i g n i f i c a n t l y g r e a t e r t h a n t h e t e s t v e h i c l e s p e e d s . 
3 . The s p e e d of t h e t e s t v e h i c l e s d u r i n g t e s t c o n d i t i o n t h r e e 
were found t o be s i g n i f i c a n t l y g r e a t e r t h a n t h e v e h i c l e s ' s p e e d s 
d u r i n g t e s t c o n d i t i o n one a t a l l p o s i t i o n s n e a r t h e e x i t t e r m i n a l 
e x c e p t a t p o s i t i o n s t h r e e and s e v e n . These l a t t e r o b s e r v a t i o n p o s i ­
t i o n s were l o c a t e d n e a r t h e b e g i n n i n g o f t h e t a p e r e d s e c t i o n of t h e 
d e c e l e r a t i o n l a n e and on t h e e x i t r amp , r e s p e c t i v e l y . 
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4 . S i m i l a r l y t h e c o n t r o l g roup v e h i c l e s p e e d s were found t o be 
s i g n i f i c a n t l y g r e a t e r t h a n t h e s p e e d s of t h e t e s t v e h i c l e s i n g roup one 
a t a l l p o s i t i o n s e x c e p t p o s i t i o n s i x and s e v e n . 
5 . At p o s i t i o n f i v e , l o c a t e d a t t h e b e g i n n i n g of t h e f u l l - w i d t h 
d e c e l e r a t i o n l a n e , t h e v e h i c l e s p e e d s of a l l g r o u p s e x c e p t t e s t g roup 
f o u r were found t o be s i g n i f i c a n t l y g r e a t e r t h a n t h e v e h i c l e s p e e d s i n 
t e s t g roup o n e . 
6 . The a n a l y s i s of v a r i a n c e i n d i c a t e d t h a t t h e s i g n i f i c a n t d i f ­
f e r e n c e s i n v e h i c l e s p e e d s a t a l l p o s i t i o n s , e x c e p t on t h e e x i t r amp , 
were d i f f e r e n c e s be tween t e s t g roup one and one o r more of t h e o t h e r 
g r o u p s . Thus w i t h t h e e x c l u s i o n of g roup o n e , no s i g n i f i c a n t d i f f e r e n c e s 
i n v e h i c l e s p e e d s e x i s t e d be tween t h e t e s t g r o u p s and t h e c o n t r o l g roup 
a t any of t h e p o s i t i o n s e x c e p t on t h e e x i t r amp . 
7 . No s i g n i f i c a n t d i f f e r e n c e s i n v e h i c l e s p e e d s were found t o 
e x i s t be tween t h e t h r e e s u c c e s s i v e t r i p s a t t h e p o s i t i o n s j u s t i n 
advance of and a l o n g t h e t a p e r e d s e c t i o n of t h e d e c e l e r a t i o n l a n e . 
8 . At t h e p o s i t i o n s a l o n g t h e f u l l - w i d t h d e c e l e r a t i o n l a n e and 
on t h e e x i t r a m p , v e h i c l e s p e e d s d u r i n g t r i p one were s i g n i f i c a n t l y 
lower t h a n t h e s p e e d s d u r i n g t r i p t w o . V e h i c l e s p e e d s d u r i n g t r i p t h r e e 
were i n t e r m e d i a t e and n o t s i g n i f i c a n t l y d i f f e r e n t from t h e v e h i c l e 
s p e e d s d u r i n g e i t h e r t r i p one o r t w o . 
9 . The a n a l y s i s of t h e d e c e l e r a t i o n d a t a showed t h a t no s i g ­
n i f i c a n t d i f f e r e n c e s e x i s t e d be tween t h e r a t e s of d e c e l e r a t i o n of t h e 
t e s t and c o n t r o l g roup v e h i c l e s i n t h e f i r s t two zones a l o n g t h e e x i t 
t e r m i n a l . 
1 0 . In zone t h r e e , t h e r a t e of d e c e l e r a t i o n o f t h e v e h i c l e s i n 
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t e s t g roup one and t h e c o n t r o l g roup were found t o be s i g n i f i c a n t l y 
h i g h e r t h a n t h e r a t e of d e c e l e r a t i o n of t h e v e h i c l e s i n t e s t g roup 
t w o . 
1 1 . In zones f o u r and f i v e , t h e v e h i c l e s ' d e c e l e r a t i o n r a t e s 
of t e s t g roup one were found t o be s i g n i f i c a n t l y l ower t h a n t h e d e c e l e r ­
a t i o n r a t e s of t h e c o n t r o l g r o u p . In zone f i v e , t h e d e c e l e r a t i o n r a t e s 
of t e s t g roup one were a l s o found t o be s i g n i f i c a n t l y lower t h a n t h e 
r a t e s of d e c e l e r a t i o n of t e s t g roup f o u r . 
1 2 . The a n a l y s i s i n d i c a t e d t h a t i n zone one t h e v e h i c l e d e c e l e r ­
a t i o n r a t e s d u r i n g t r i p one were s i g n i f i c a n t l y lower t h a n d u r i n g t r i p 
t w o . 
1 3 . In zones two and t h r e e , a l o n g t h e t a p e r e d s e c t i o n o f t h e 
d e c e l e r a t i o n l a n e t h e v e h i c l e d e c e l e r a t i o n r a t e s d u r i n g t r i p one were 
s i g n i f i c a n t l y g r e a t e r t h a n d u r i n g t r i p t h r e e . 
1 4 . No s i g n i f i c a n t d i f f e r e n c e s were found i n t h e d e c e l e r a t i o n 
r a t e s d u r i n g t h e t h r e e t r i p s i n zones f o u r and f i v e . 
1 5 . The a n a l y s i s of t h e l a t e r a l p l a c e m e n t d a t a showed t h a t 
t h e r e were no s i g n i f i c a n t d i f f e r e n c e s be tween t h e v e h i c l e p l a c e m e n t s 
of any of t h e f i v e t e s t g r o u p s and t h e c o n t r o l g roup a t p o s i t i o n t w o . 
1 6 . The v e h i c l e p l a c e m e n t s i n t e s t g roup t h r e e were found t o 
be s i g n i f i c a n t l y n e a r e r t h e pavement edge t h a n t h e v e h i c l e s i n t e s t 
g roup f o u r a t p o s i t i o n s t h r e e and s e v e n , and s i m i l a r l y n e a r e r t h e 
pavement edge t h a n t h e c o n t r o l g roup v e h i c l e s a t p o s i t i o n f o u r . None 
of t h e o t h e r g roups had c o n s i s t e n t l y s i g n i f i c a n t d i f f e r e n c e s i n 
v e h i c l e p l a c e m e n t s a t two o r more p o s i t i o n s . 
1 7 . The a n a l y s i s i n d i c a t e d t h a t a t p o s i t i o n s two and t h r e e t h e 
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v e h i c l e s were p o s i t i o n e d s i g n i f i c a n t l y f a r t h e r from t h e pavement edge 
d u r i n g t r i p one t h a n d u r i n g t r i p two and t h r e e . At p o s i t i o n f o u r t h e 
v e h i c l e p l a c e m e n t s d u r i n g t r i p t h r e e were s t i l l s i g n i f i c a n t l y d i f f e r e n t 
from t h e p l a c e m e n t s d u r i n g t r i p o n e , b u t t h e p l a c e m e n t s d u r i n g t r i p two 
were i n t e r m e d i a t e and n o t s i g n i f i c a n t l y d i f f e r e n t from t r i p one and 
t h r e e . 
1 8 . At t h e b e g i n n i n g of t h e f u l l - w i d t h d e c e l e r a t i o n l a n e t h e 
v e h i c l e p l a c e m e n t s d u r i n g t h e t h r e e t r i p s were n o t s i g n i f i c a n t l y d i f f e r ­
e n t . 
1 9 . On t h e e x i t ramp v e h i c l e p l a c e m e n t s d u r i n g t r i p two were 
found t o be s i g n i f i c a n t l y n e a r e r t h e pavement edge t h a n d u r i n g t r i p 
o n e . 
Seconda ry E x p e r i m e n t 
1 . The a n a l y s i s i n d i c a t e d s i g n i f i c a n t l y d i f f e r e n t v e h i c l e 
s p e e d s be tween t h e t e s t and c o n t r o l v e h i c l e s d u r i n g t h e g r a s s c u t t i n g 
e x p e r i m e n t . 
2 . No s i g n i f i c a n t d i f f e r e n c e be tween t e s t and c o n t r o l v e h i c l e 
s p e e d s were found d u r i n g t h e d i s a b l e d v e h i c l e and g e n e r a l r o u t e i n f o r ­
m a t i o n e x p e r i m e n t . 
C o n c l u s i o n s 
P r i m a r y Exper imen t 
1 . The p r o v i s i o n of r a d i o r o a d s i d e communica t ion i n a d d i t i o n 
t o s t a n d a r d advance highway s i g n i n g d i d n o t s i g n i f i c a n t l y a f f e c t t h e 
speed a t which m o t o r i s t s t r a v e l l e d a t a p o i n t a p p r o x i m a t e l y o n e - h a l f 
m i l e i n advance of t h e e x i t t e r m i n a l as compared t o v e h i c l e s p e e d s of 
58 
m o t o r i s t s t r a v e l l i n g u n d e r c o n d i t i o n s of s t a n d a r d advance highway-
s i g n i n g o n l y . 
2 . When t h e g u i d a n c e i n f o r m a t i o n c o n s i s t e d of b o t h advance and 
e x i t i n f o r m a t i o n e i t h e r s t a n d a r d highway s i g n s , o r c o m b i n a t i o n s of a u d i o 
messages and s i g n s , t h e manner i n which t h e m o t o r i s t s o p e r a t e d t h e i r 
v e h i c l e s d i d n o t d i f f e r s i g n i f i c a n t l y i n e i t h e r v e h i c l e s p e e d s o r r a t e s 
of d e c e l e r a t i o n s a l o n g t h e d e c e l e r a t i o n l a n e . 
3 . When t h e g u i d a n c e i n f o r m a t i o n c o n s i s t e d o f t h e s t a n d a r d 
advance highway s i g n o n l y , m o t o r i s t s t r a v e l l e d a t s i g n i f i c a n t l y l o w e r 
s p e e d s t h r o u g h o u t t h e l e n g t h of d e c e l e r a t i o n a r e a t h a n m o t o r i s t s t r a v e l ­
l i n g u n d e r c o n d i t i o n s of s t a n d a r d advance and e x i t s i g n i n g s u p p l e m e n t e d 
w i t h advance and e x i t a u d i o m e s s a g e s . 
4 . The s i g n i f i c a n t d i f f e r e n c e s be tween v e h i c l e s p e e d s d u r i n g 
t r i p one and two and t h e n o n - s i g n i f i c a n t d i f f e r e n c e be tween v e h i c l e 
s p e e d s d u r i n g t h e s e two t r i p s and t r i p t h r e e i n d i c a t e t h e p r o b a b l e 
e x i s t e n c e of a d e c r e a s i n g o s c i l l a t o r y speed a d j u s t m e n t due t o t h e cumu­
l a t i v e e x p e r i e n c e g a i n e d d u r i n g t h e p r e c e d i n g t r i p s . 
5 . The m o t o r i s t s commenced t h e e x e c u t i o n o f t h e e x i t maneuver 
a t a p o i n t i n advance o f t h e b e g i n n i n g of t h e d e c e l e r a t i o n l a n e a s 
e v i d e n c e d by t h e s i g n i f i c a n t d i f f e r e n c e s i n v e h i c l e s ' s p e e d s , be tween 
t h r o u g h - t r a f f i c and t h e t e s t v e h i c l e s e x i t i n g t h e h i g h w a y . 
Secondary Expe r imen t 
1 . ' Roads ide r a d i o communica t ion was i n d i c a t e d t o be an e f f e c t i v e 
d e v i c e i n w a r n i n g m o t o r i s t s of p o t e n t i a l h a z a r d s a l o n g t h e h ighway a s 
e v i d e n c e d by s i g n i f i c a n t l y d i f f e r e n t v e h i c l e s p e e d s be tween t e s t and 
c o n t r o l d r i v e r s d u r i n g t h e g r a s s c u t t i n g e x p e r i m e n t . 
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2 . The n o n - s i g n i f i c a n t d i f f e r e n c e i n s p e e d s be tween t h e t e s t and 
c o n t r o l v e h i c l e s d u r i n g t h e d i s a b l e d v e h i c l e e x p e r i m e n t i n d i c a t e s t h e 
p o s s i b i l i t y t h a t , b e c a u s e of t h e f r e q u e n c y w i t h which t h e u r b a n m o t o r i s t s 
e n c o u n t e r d i s a b l e d v e h i c l e s , t h i s s i t u a t i o n i s n o t c o n s i d e r e d p o t e n t i a l l y 
h a z a r d o u s by t h e d r i v e r s . 
Recommendat i o n s 
In view of t h e r e s u l t s of t h i s r e s e a r c h and t h e r e s u l t s i n d i c a t e d 
i n Annual R e p o r t No. 1 ( 1 ) t h e l o g i c a l d i r e c t i o n f o r a d d i t i o n a l and more 
i n t e n s i v e r e s e a r c h i s t h e e v a l u a t i o n of t h i s mode of communica t ion of an 
e x p e r i m e n t a l l y f e a s i b l e s y s t e m s b a s i s o v e r a p r o t r a c t e d p e r i o d of t i m e 
w h i l e p r o v i d i n g d r i v e r i n f o r m a t i o n r e g a r d i n g p o t e n t i a l l y h a z a r d o u s r o a d ­
way c o n d i t i o n s . R e s e a r c h i n t h i s a r e a would y i e l d a r e a l i s t i c p r e l im ina ry 
c o s t e s t i m a t e on a sys t em b a s i s and t h i s more c o m p r e h e n s i v e t r e a t m e n t 
would p r o v i d e more c o n c l u s i v e l y s p e c i f i c a r e a s of f e a s i b i l i t y of r o a d ­
s i d e r a d i o c o m m u n i c a t i o n s . 
An a l t e r n a t i v e s h o r t t e r m r e s e a r c h p r o j e c t would be t h e i n v e s t i ­
g a t i o n o f t h e e f f e c t of r a d i o communica t ions f o r d r i v e r i n f o r m a t i o n and 
t r a f f i c c o n t r o l d u r i n g n i g h t t i m e c o n d i t i o n s . A s i m i l a r e x p e r i m e n t a s 
t h e one d e s c r i b e d i n t h i s r e p o r t b u t c o n d u c t e d d u r i n g n i g h t t i m e c o n d i ­
t i o n s would p r o v i d e d i r e c t c o m p a r i s o n s of s t a n d a r d v i s u a l g u i d a n c e and 




NUMBER OF TEST SUBJECTS OBSERVED PER TRIP FOR EACH TEST 
AT EACH POSITION, AND NUMBER OF TEST VEHICLES 
BY-PASSING THE TRAFFIC ANALYZER TRAPS 
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Table A-l. Number of Vehicles for Which Speed Data Were Obtained 
During Each Trip, Each Test Condition and for Each 





























































































































T a b l e A-2 . Number of V e h i c l e s f o r Which D e c e l e r a t i o n Data Were 
O b t a i n e d Dur ing Each T e s t C o n d i t i o n and f o r Each Zone 
( P r i m a r y E x p e r i m e n t ) 


























































































Table A-3. Number of Vehicles for Which Lateral Placement Data 
Were Obtained During Each Trip, Each Test Condition, 
and for Each Posit ion (Primary Experiment) 
Test Position Trip Number 
Number Number 1 2 
1 1 6 7 6 
2 8 20 20 
3 8 16 16 
4 8 17 16 
5 1 17 19 
6 
7 8 20 20 
2 1 14 2 15 
2 28 25 28 
3 15 23 18 
4 16 23 19 
5 27 17 27 
6 
7 28 23 28 
3 1 1 9 11 
2 24 24 19 
3 18 19 14 
4 18 20 13 
5 23 22 19 
6 
7 24 24 19 
4 1 8 1 3 
2 19 16 15 
3 15 17 10 
4 14 17 10 
5 1 16 13 
6 
7 20 18 15 
5 1 12 14 6 
2 24 24 15 
3 13 14 11 
4 13 15 11 
5 17 20 13 
6 
7 23 24 15 
Control 1 25 22 28 
2 30 30 30 
3 29 30 29 
4 29 30 29 
5 13 24 24 
6 
7 30 30 30 
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T a b l e A-4 . Number of T e s t and C o n t r o l V e h i c l e s B y - P a s s i n g t h e 
L a t e r a l P l a c e m e n t T r a p s 
P o s i t i o n s 1 2 3 4 5 6 . 7 
Group Number 
1 0 6 1 
2 0 6 0 
3 0 3 0 
4 3 8 0 
5 0 12 0 
C o n t r o l 0 17 0 
V e h i c l e l a t e r a l p l a c e m e n t s a t p o s i t i o n s 1 , 3 , and 4 were o b t a i n e d 
from t h e f i l m a n a l y s i s . No l a t e r a l p l a c e m e n t d a t a was o b t a i n e d a t 
p o s i t i o n 6. 
APPENDIX B 
ANALYSIS OF VARIANCE RESULTS 
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T a b l e B - 1 . A n a l y s i s of V a r i a n c e R e s u l t s f o r t h e 
Dependent V a r i a b l e "Speed" 
P r i m a r y Expe r imen t 
POSITION 1 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
POSITION 2 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t S i g n i f i c a n t 
POSITION 3 
Sou rce of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
POSITION 4 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
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Tab le B - l . A n a l y s i s of V a r i a n c e R e s u l t s f o r t h e 
Dependent V a r i a b l e "Speed" 
P r i m a r y Expe r imen t 
( C o n t i n u e d ) 
POSITION 5 
Source of V a r i a t i o n 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
POSITION 6 
Source of V a r i a t i o n 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
POSITION 7 
Source of V a r i a t i o n 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
N o n - S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
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T a b l e B - 2 . A n a l y s i s of V a r i a n c e R e s u l t s f o r t h e Dependent 
V a r i a b l e " D e c e l e r a t i o n " 
P r i m a r y E x p e r i m e n t 
ZONE 1 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
ZONE 2 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
ZONE 3 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
ZONE 4 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
ZONE 5 
Sou rce of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
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T a b l e B - 3 . A n a l y s i s of V a r i a n c e f o r t h e Dependent 
V a r i a b l e " L a t e r a l P l a c e m e n t " 
P r i m a r y E x p e r i m e n t 
POSITION 2 
Sou rce of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
POSITION 3 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
POSITION 4 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
POSITION 5 
Source of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
N o n - S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
POSITION 7 
Sou rce of V a r i a n c e 
L e v e l s of S i g n i f i c a n c e 
5% 10% 
T e s t C o n d i t i o n 
T r i p 
T e s t - T r i p 
S i g n i f i c a n t S i g n i f i c a n t 
S i g n i f i c a n t S i g n i f i c a n t 
N o n - S i g n i f i c a n t N o n - S i g n i f i c a n t 
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